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4*d£* 

cJgdjl^Jl lXa^3 jjjiaj cdwLgj^ L&jjJajj oL>sJl 4-wdjdj ^Xaj ^A^ c^U^JaJl ^^L*Jl wL>-l ^A a-dg*-^! ^dp 

cJg^Lpddjl^ cAjj^>kJ| LgjddiP^ l 1 g all l g . jj ! 4^g»-lj ya <Ug*dl <JJ>d$l^Jl 4 »^j|j 3 <J^dx>^ .4^>tJl 

^1p c^Jl*Jl c^dJl^p ^xj ^Jp J • ^xJl 4jdJl L^j*oj c^jd?-*-o l ^../?*-) <u>»Jl odslSdl 

.<5JjiJl ^wJbJl oldg-^djl J 4*v0^^tJl ^C- l ddi 

f, . ^ p f. 

oLjjdl j 4JadJVlj c-JUaJl ypdS" idLadi e-dg-Vl ^»li5" *L>- c aJLLo-p a-dg-Vl ^-1 p 4gcdg ^y ISdLdjlj 

i ^ J.'., /? i j 1 g ./? > il. /i~>- j [yS jj 4_j>-lj J^a 4_^>cJl yJ>djlSLU L^_£3 dll fz- Jo ^xJl 4^woLwu^! cJjLp jpyg^oJl /^a d Jp dJJ 

yddixS"! ^1 p iidpLw«j ^xll 4.1g.«,x».)1^ 4dy»»*Jl ypjdxxld ^dllJ Ip yjLoj <dwL*xa dd^3 d/L>l dll t Iaj^Iu^ 

.^^yglll'J d^>Jl ^ dJbljl^a <LoJj JP *>dy23 C <L~od»Vl 

^jj ^JJl od>dJ ^jL^SsJl ( j^L^'yti IwLj t(Jj>^ggll j j^s d Jp L^xa ^Jd c4~wadal ypl jj! 1*jjI <,_>d^Jl y >.*ddJ 

4_dgdJ ^^*3 »aJ| c».«. d^dI L) ^_j c d^-d* ^>)dd ^ip 1^*3 ^Jo ^^dI y^dLpLtdl^ 4^>dl ypdjL^Jl ^y j*m+Aoj ^ 3 y_U 

^dl <u^*id*»'y 1 aJIj^J l ^_j&LLdl yz-*o c_Adx^d ajIjjJI ^j| ^JJLxj J^3jJl jiJl o y^j ^laill dll 

<> (. 

oLdL^Jl 0 J-A A^buj U La3j 4^>sJl oldl^il s_ a***#* p i]jpLwwj ^1 ^11 ypUl L»l . 4dL>Jl jaI jiiJl j~~-& dll 

jxxJl dJJ ^jXj d^>-1 f-Lg'-'y I aS^AaJI a^>- jJ jJvSvj j_Ji 4Xj A><Jl cgLAvdaxJl a>-L) v jL> ^|5" ^^xxjj IAa 

.e)Ljx-<>-^ lAA d>- j ]^JljJl yj 43*>LjJ| 

t(jx->Lojdxll^ 4.1g.*x,>1^ y-jlxSsJl ^ y>*js dlx^ij3 (^^\J L^jIpI y ^j>o <u^Lvol oIjLpI ^]Laj 

jwLya^Jl (wJliaJl cpIxS" j|j . <UoJjdl dlo-^j dljljl^oj d-UjLsca jj3 cLs^jo Lo.^v?*j 

4d^dJ! c4*,rg*,<g>w»J 1 <Lyd»*Jl Cg*)l>s»oJlj y~\ j^Lya^J ^ dXJp ^y~y c43j^^JJ ^Lg»-jJl 

.43j^<Jl ya Joy ^P J^ya>tiJ oLfl jl^oJJ 

4^><ljd]l^ d^>c^li !^y Joy ^1p j l y£i}\j ^L>cjJl dJJ lj^P ij^^o d^ •’Ix^Jl IdA 3^ y>*o^ 

.0Jj>-j^»Jl ydlwlA'yI J^JL>&xJ 

4^sd» cP^ ^w?* 0 * 1 ^> |*j wlA3 Cg'yL^2j'yi^ C-^Lajl-*-oJl d>-jJ y^o J^LAx ]j j^2xil Q>'j jia.X.1 4^1 

l^bdl Jajl^ll (^P dJJSj oljUxXo^lj olojJldlj jj^aJlj ^*>13^ll Jbwbdl y^JsJo^ ^jJlj 4JjjJl oU jJljt^Jl 
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^lp dJJ L*_^>tdo ^t ^ a 43 ^jo\ y\^ y£> La L^X-a^ 0 CIglp yP ^3 ^A La L^X-a 

.^Ug^lj 

(J *ygt olxJJ! 4lJ dJJS dj^d d^ 4 jI>s-w^ o j&Joj I jjb ^y oJjIa)! ^ju jl Jl>-JjP 4jbl JLvJ 

. Jyj^Jl <r\y# Jl ^J^Cl y&J cJlyg-llI *ijJ jA 4)lj.4j| ^il u> »^1 
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r 'n 

U-l obsltfl ^UiGl ^-JJ1 : Js2IJ-wJl 

T (cjIjuJJI j ol jiXjk^j^SvJ!) 

Jj-I ohSl£Jl ^U_£JI ^ Ji\ ^UlJ-aiJl 
^ ^ ^U-% obJjjJl) 

U iJ-l ob5l£JUL~>-l J ijSUJat o^UliJl ^JLIIJ^JI 

L _ J 



r \ 

M*fjilt : 4 jAjt ^UfwUI 

«♦ 

n ^UJJ jJJl 

i 0 iJl jJ^\j ioLjJl 4j>c_^vJ'y I JjLc : ^jyf J^iJl 
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\ 

QlMJ 

ijJljjJl oUjJUIIj :J$ 2(J-wJI 

ob~A-l Jjti 

_/ 





\ 

4j*JIQtiUIfc***ri :M f 

“L^-l objlSsJl >, 

aJ-I objlSUJ do.gj-1 ^UltJ-wJI 


_ J 

























oUlSLU I U y ^L^5sJL j~S Jj>- j *L>-^|1 ^-Lp ^yjy 

.UL*>L^ Jypb ^Jl o*>UUJlj 

^A oU^>Jl 0 -La (.4—>*Jl oLpxJ Aj jj j+Js\\ Aj j*Jl *Jl U^PsJ I /^a <Cw-*U;l y I ^->1 AajjI .iJlj-A 

Nucleic i,jyJl ^Up-S!I j Lipids oIjuJUI j Proteins oLJjjJlj Carbohydrates oljJU* 
o ^ a^j>-^ ^ ^ c A^j^^/l o«Xa ^* A^pti 1 sj!—*IjobsjI ^^ .acids 

.Biological Macromolecules 

^_3 jjcJ US” <. a^>*JI oUl£U jj c oUjp«Jl oJla v^^-S”^Lp oJL>-^J l o-L a ^ s_s^ jcJ 

.olpjl y_ Aj U ^ 4 J aJxo ^Jl A-oUj—^Jl oUUJl ^Lp Ua-il 

J UJa ^JIp ISjlpUJ aJLU ^'J aJU*JI aUU^I ^ bjLP ^Ul Ula J$ j^jUj 

^oJo Aja.joSi 1 UUj Jp-b +Sj I A-pU>--^Jl »ji^^Lp1jLJI j o j*. <cj>- j]j j 

•jjj!U ./?j wdiillj t^liCL^^Ilj ctv^sjjPtillj <,a1i>-^>UJ 1 *^j^° **^ljLgUl b J-p ULjJ 

.dUi ^pj 


^£. 


’^u ; 




t_» I. . . \ 

• 41*» ‘jujj ^u_sui ^,uSi> y>y J' ^ 3 













lyjl ^Jp IjilS w>Ul 1 J-A «L*j 


.( fr bj ” ^JJ* ) 4-ji-l oLjL^JI Jj-uaxil 

. 1^.1.».p iJlj ^L-U JjNL> ^j../a*?ll 

JaLU .^p ^Sil jv\5 

J^LiJ ^Jp Sjl j^~\ 4j>-_^ lj LJup y 

obisai f L*-V ^iuii v^jui j jJUli iJip ^j>y 

.<j-i 


•*>» ^l^Jl ^_~j>- Lgjj* jj&j e _ 5 zJl s\ jil 
o'jlJLH j tolj x* fjjg] \ J£J ^jA-l v^jdl 

. ajj jJl 

cOlJL-JJl j tC-fljJLA jj J5 *_j3jli? j 

.Ajjj^]\ lJ OlioJj\3l J 

J>-ta oliaJl Ji3 oLLp j <joU-SM oL^SLJ l jjz ^j> jj 

.SJ-I obl^lL^U 

Jj Jp J~**>L* <j 1 1 ( J—JL*J ^yJLJ 

. I 4 PjJ j <—*£ Jij 

.obJjjJlj oIjlJJIj ol jjJp LJL*p 

jUJl^]l (*L^V ^L^SCJi ,^ 5 - -j. , 

• • ' /UI Ji*/-L.. 


.U-i 


^ *" W-, J\) M-' s—S'_^L// . 

V}\j pW-5^ ^ -t*ft 

Ch3^ N ^ U-\ pASVSM r L^rl J VU^JI O^UUJI .^ 


•SMBu 
























Lj ^ t L> a*^cJI ^.^Lol^sJl ^ I s. „i-.o ji o^ 

Tissues I IgJL Organs pLapSlli t Systems oj^S/l 

.Organelles oLAJl ^ tCells L*>UJlj 

jl JL>«j <.<u>Jl oLjLSUJ jJl IJl& IjjcJo Lo lilj 

C Ajj^./3P JK^ Aj J+S3 P s-ljljL>^>- <j^>*J! 

.ol ji j» 1$^® J5 j j5cj 

cIjI A*>sJl w>Lol^Jl Aj j^sAxJl Jj>eJ 1 

Proteins oLJj^Jlj lipids jy^jdlj Carbohydrates 
c jy>tJ 3^5 oUj^>- Nucleic acids ajj yJl 

0 iaaXi ^ l k. ^ Lj I ^ ^ ^MlJ j C ^ LwJ i ^Jl^S^wvO ^ ^ 1 ^ 

*LJl :Jio ajj^JI jJr oli^>Jl Ul .Biological Macromolecules 
.0olj^ ^lp L>^ >tJ vjl 



^Ul 4.JAJI oLuAc eSjtTi 1 (V) JfLuu ^LlLo ^ >Niml 

: o* 03^ 

(aj^^j 1 ^j) ”~’ v_-»* LLmJ <_- f ^^ wL^a^j^*S") 


<_51 1 

! ji ^Jp l^i..jai J,^2a\\ IJla ci 

j^jl^Jl 0 j£jj ^Jl ^1^il • 

•/' 

0^ sjij^ • 

.oljL-JUlj <*LjI 

OljJLAjj^^Jl ^y» c-AjUij .i-lP • 

.oIjlJUI j 

cjLJL^p ^_5 >LJ1 y • 

.iJ-1 oL5l£Jl1*>U- JPb olkJl J£ 
oljJL*Jp CJUp JyCJ • 

. oIjl-JJIj 

( ju£>tj_L) ^ j£~3 1 * 

.1^- 


ul H lit U14 tl 


Carbohydrates 

Monosaccharides 

Disaccharides 

Polysaccharides 

Lipids 


tS*>\jJuAjJjS • 
4j.iL>-1 kZj\jj£~* • 

LjLj oLj • 

aJjA p ol^C • 

ol-uJ • 




x .x. / x.n 




















i.ajj jJl \j iiObJ j jJIj coIjlJLIIj coIjJla jj j^Jl J5 01 f J-SL^) 

oUjJ*>JI J5 L^>» 0 j£Sj -L>*^Jl oljL>*J IAj^Jj 0 j&J 0 j&J 

«(QjI JL^JD l — jX-fcjjA jji^ l]| ^LoJ^^I — JO 4 j*jj^M ft j~£S\ 


^ > i /| 

yP 1 ^ 

■\ jjx>- oJLL^^j 

<& w ^ S3Sfe 

cT^' JLlJl JbwLP 

MSSSS&S* 

* MHHHh"hHh 

V? ^ o jAa 

M 

4-JO L^>- 

a 

j 

+if 

nw a 

oh h Lym/A /» 

ojlj tr'yjj? 


5^1 L>- ^j^Ji ob^i o^j ^i oIjl^ ^Ji »(r ) jsll 


Biological macromolecules 3 >^_*SUi 2 Lo* aJ o^-Jl uUj JjjtH 

O >#M ♦ M # ♦ «*V ♦ 


Aojl2UjljL4 


r 




j ^ 4j j|y3P 015 jA ^A 

^JLp L^a-^o-^- oLSo-La ^ 5 <■ t$i* Uj>^>- jjw?l 
oblSOl oL>0 IJL>- Aj j 3 oLS^a ^Aj c j jj^5sJ1 j+salfr 

.^>Jl 

iaiJ o ^SOl Aj j^w>xJ! oLjJ^JI ^JaA-a ^1 p ^jJllaj 

oll>j^>- ^UjL j^j ^polymers ol jj 
.P olymerization oj-JlJl aU^p j* Monomers olj^Jl ^-o-J L^> 


^JLaJ! : Biochemistry Aj^xJi pL^S3! 

. A*>«Jl e-Lw<*_*i A-^/l jJb ^jJl 



































lolf-X.) j ' ^)l /> l$~£jj > • -.^JU! <L>-jJ j ~Jl 

Carbohydrates 

^ • Monomers I » ^ »oL%>^*~ o w\_p co *^^S" a^w*-L< o 

L^l ji <.(c H,0) n A^jlxjl Aa« -J2 !' U L^P . JU^I j sJL^L)I j Jw^-A j,j *S\JI 

• ^ • Y • ^ tO ^j*^Trn***^ *)} \^ tH ^ J *»V« ^ 11 ^ (.G I vjl^h^ 

: lL< J„ la A 3_>^SU< 

J J A^w-L/yi j:>L^Jl oljJUA jj^£J 1 '. AiUaJl ^JLp J QijJLofc jjj£}\ ^ 

.iSUaJl ^ip 

/^>«J <U>sJl »OUjl^vJl ^3 43 H 2 JI Jv>el] o! J IaJUxII ^jJ'jPXJJ ^ 

0 L«w%J ^11 ^ 3 s-.J I j I ^ v l^JwJ 0^ ^ ^ 3 V- 1 ^>AaA I v-L) LsaJ I ^) v^x3 ^ | L?xj 1 

• <Lj I ^ I ^3 0 ^ ^ ^3 0 1 ^*s^xJ I ^ 

j!^JJU 4-JL>«J! pIj^- 1 ^LJ (jj^o jjj^Jl !b^b*«Jl *Ljj o>Ij~lj*> jjj£}\ ^ 

,L>^l>«Jl ^j^-> jjj j-j ^3j 4 j jJL>Jl a^JLp^M ^3 L,<a>1 jl >-jjj tioLjJl L^\j>«J! jJi>* 

: kl)\ j-Lcfr jS >LU h_4aS 

^lll ^lp ^5^“* 0-LA wol JwL-A jjj£}\ ^.A^s^SZ.] ^ jJ^ OwLp Jj>- 

:Simple sugars aht anil ob^aJI :^1 ^ 

j\ Monosaccharides oL^5L- ^-wJj <.Jai3 -b-lj ^^S'fr y> J j&i 0^ Lo} 1^-5y 

.Disaccharides oL» ^SLJl ^ ^ScJ aj^U-S[I oL jiLJl j* or^'fr jjio 

: Monosaccharides i^U-1 oU^SL- ^ 

1 Jla j j£cj (,iai 3 JLp-Ij j^ 5 w tOLj^Jl ^1 jj^ i x~J\ 

j )l^ \a ^Jl^J J J ^>lj^ ^^4 aJ«^^L^a> 

*\!r ZjA r*jlj^o Aj^L>-S/ I C-^L>^3 (jC->1 ^JLPj caJw^ 4 A^j^Jaj 

.olji 

^Fructose jyS"yJl ^Glucose j^jJUJl ol> j £~Jl ilbl 

.Ribose 3^0^Jlj (.Galactose 3^S^l>Jl 


CH,OH 


H c - 0 H 

I/h M 
K?h ?/? 

HO c - C OH 

I I 

H OH 

y.jjS^.f.i)^ 
(jaii J^Ua^U) 



\*\* / \*n 












: Disaccharides SJUioL # 

ob^LJl ikJ is>3 -J L«0 ^ ^ yj *- -J i- J -1 I ^ ^1 aA^^«0 

'—' - •••) j ^ (v_ -»>/?* 3 1 ww») Sucrose 

jjJL>- ^y 9 Oy&*> ^.aJI ( ‘^JJl j>w») Lactose jy5^Jl (s b - - ) cL*^a yJa*oy (^Sl^-iJl 

»j1« h J 1 ^vjo o^\«o ^£*aJI ( ^ ) Maltose s.****^ ^9 



. jJ->- ^-*Jaj o^lp J^Sjj ^j/2 ijjj ^ S'LoJl ^3 OLjAU aJjIs Lo y^S* ^Ja^ww^wJl ^SLJlj 

:vJl oL$l£Jl L^U J*b Slkll ^bJJ oLU ^3 LyU-Vl oL»>LJl # 

jj5”jJl>*Jl oJ-*~S1 j*Jo LoJUP 4-jljwLofc^1 j^Jl ^y 4jiSLlaJl ^1 p 4~>t_l! oL$l£Jl 

oLS jA ^y JajljjJl ^y 4jy>&*j! iiUaJl jllaJjJ (LjJj^5jJloiJl) | J^*-b 

aJU aJl *JUJl ^y ^ j>-\ ^jSLal ^Jl JJCAj s^S ^oJl I-LA .(ATP) v!^1jLw*»^ 3Jl ^jjjyu^ 

.iJiJl ^_y ajoLJUaJI ^_y <ci aJja^xJI 

:Complex sugars &,\.qjlU CibyLuJl :Qjb ^ 

oJuJuJl oL^SLJl iltol yoj lipU-Sfl oL j 5LJ1 yo j^5w Polysaccharides oJbJip oL^SL* ^a 
3 jSj\s>- oll»y- jy J5j <,Glycogen ^SLUJlj 1 Cellulosej ^JLJLwJl j tStarch LiJl 

w Jlp yjy>- jjj LgJj t*L*Ji ^y jLjJdJ iLli IgJL oJUbc*Jl oL^ 5 Ul y^sJj cl^a^j oJL>^lo 

•O J^) Lf! 



( j£~m 

( Jaii (3 ^5 y>-) t^U“l oUj5w oJLP 5JLi>dl oL y^wjl j |(1) ,J&£ 
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tLipids LjlJLL.ui.il l 

O I i-Cws^L.' I ^ C w~ 1 ^ C yi yA^\ y A ^ y^s*J Oy**S 4*>^" y}) y»J y^~ 

y) y)\J tFfltS O^^AfcXjl ^Jl«i^ 4 is a « AA I ^_«>)1hLaaJ | ^ C 4^wvO 1 ^*P yA 0 4P y^^^A yA 

JJL® *J£~L Jl oIjuJLJI j t Phospholipids o1jl~J jiJl Jju zjJl*** oIjuJ j t Waxes £j^Jjl y cOils 
: Jl* ^p oL>Ul ^ jJuj t*UJl jljjJJJ iLli yS> lf*~oJ>-J <*SteroidsolJbj 

. Jjj jlS 

silit JLuuil iouS jjJ) 

Fatty acids 4 *Cj&3 yp\^^-\ ^L>«jl yA <ci*>l»c%*0Jl <i)j&j 
4j J y>£ yt J j tGlycerol Jjj~~JL>- jl>-Ij *<£j?rj 

.OH JjJ>*Jb vJLjl S' y*±>*A 

\ Cj\ JU-udJl 4L i 4 Al 40 

jt JA +*J\ J* liilkJl oIjlJUI # 

SSUaJl 01 ^/1 c 43 UaU ^ jJ-s ga 0*1 jwLofc jjj£}\ 
yj A 4*w^^sJ 1 j-wlj y A 0 1 43 LlsJ I yA y*^ ^ 1 ^Cw^OJ 1 ^y A 

yA iSUaJl ^2 IJLj ^j cCjI jJLJfe jj^501 

. tJL->l j~Ljk<— 1 L«P ^2 V|_ 4j 4 jJ v^x^oJ 1 0 


H 

h — c — o — Fatty acid Q 


H —c— o— Fatly acid ... © 

eT** 5 


H c— o— Patty acid ^ (r) 


olJL-U jyJLl ^SJis .(V) JSL1 
Oiii 



. jJLi-l J-L-! <Jjlp oULU oIjlJJI j i( A) J5L1 
( _ 5 JoaJ 1 j ^ 


7.o Jl^ oIjlJJI ^iJ>- :L^UJI *Uy oIjlJLJI # 

c4^PxJl 4-Jl>«Jl <_.«S'j)J ^2 aJWjJI 4j j./3*Jl ^-^Jl 

U5 ,4jjJ^xJ1 4^1pS/ 1 ^-^5jj ^2 Jj3 L^Jj 
^2 <^jl J>~ (jjlxS^ Jll>Jl C^>tJ i) y>Xj 1 C^l-L-JUl 
O' ^s>eJl l l ^ 1 ^ S) C ) y (. 0 0-^ ' J 01 ^>cJl 

co3 Jyj\ oJbJLi ^5LoS/l ^ L^Jjl y>- ^Jlp Ja2lj>tJ 

JbJLjJl ^vla—1 jlj frllaj^ olJL-JllI l^S” 

Li^lJ^oL^J® ^Jl*J1j.oL1 j-s>«J1j l^IjUI 

.oIJjj1 ^2 U5 

tiOiJLouIlt »-2i^ 


i^Jl JUJ01 L^JTLuJ oIjlJLH 





LiajJI yJ’Lo^Sl I JpLl? ikw^Jl oIjlJLH 0 :Simple lipids ol-uJLJl ^ 

ijjbjJl ^?Uj>-S|I ip-jjJ LcJ j co'y^>«5Jl 

0^A-Ulj OjjjJl ^)1 ^>t^Jl ^yj 

yA Oy&J 4_IjL^ 0 J-A 2 yfr l jLp .Oils W>^J^Jl 1 

4<Jjj^wJbjxJl ^0 4 jc^L« j^P ijjfc3 ^J>L^>-1 JpLi> 


\*\* / \*n 














iojt *L «XA 

__l HlanBBIi “ Ini I 

©yUdl oL>^Jl 

j*tSj (.aJJL»J 1 <wxip s yij o **aL>«J l 

^jj ^S' ^jl>jl J ol 

AP-jwLA txJUj 1 14j^>tJL^J 1 ^g.o-~v«J 

o0j^JiJl oJlA (JjUjj ijLJl 

aJLH ^5 (Jjj^Jl A~~J f'LLjl ^)l 

v * V 



olJl3 ^kic ^JUl «yJ' t( ^ * ) ^SLm 


<LjUJI j^JaJl ^laL*j yJI *0 j^>y)l L^lUl j 

. ( ^ ) l ^"S j>- ^ &• UJ I IgJ I wLio ^ ^i>- 


^y s^^j^Jl jy* ^_*2 .L i> cj I hats o^ aa] 1 'r 1 

Aa^wJ .^yU^*-^ JpLL Jy o4 *JLs^ ^ly» 

. Jj^w^wJpxJl 

iyo ^y>U>-l JpU j^Sw : Waxes £j*Jj 1 -*• 

ioUl oN y>*S 5Jlp Ujy- jtjjl oli 

<jl jj' ^.5^1 l5 ^' £«UJl j-4j t Jr~^ 

^y *Ul J-A3 JJUJ Ajj\j>%,^]\ oljUl 

. ^u ll <uUp 

l^-Sy ^y J>-Jb :Complex lipids SjUaU! oIjlJJI # 


sJl^lj-wwJ jJL^j yill ^y US ^j^-j j^A^o yjJl ^ya 


.Phospholipids 


<ujj y*j tiJl^j>Jlj iJUJl L>*>UJi Up' y Jj>- y oIjlU : Phospholipids olJL~JyUyJI 
uJUl ^y&.jJl 1 ^\pxj sJ^LLw^^aJI ^yp y^>^A 01 1*Xp U-%3c 0 ^ ^ ~ * ^y 

.(U JSUJOJi^f 

JiU\ JUdL oJi^cJlj U™Jl oIjlUJI y> jyjJ oIjlJ :Derivative Lipids SJUUJi oIjlJLII ^ 

^yz-Ajj JLy^°' J- 4 Hydrolysis 



H 

H-c-o — Fatty acid 


H-c-o — 

H H o 
iii n 

H,C-N-C-C- 0 “P- 0 -C-H 
3 III I i 

CH, H H 0 H 


Fatty acid 


rt W 11*1 i VII uQf) £> n ^JjdI^j 

i^SvJLojC -bbaiJ cjLujaJJIg 
- CjlXjOjJJI vJ-C i Qm*S J l 



^□LojJI rLLi iDLuiu 

l _5Lcug-Qj JoLujJ - 



oijujy-yu jj£\ \*(\\)js£ 


(JsLii 


O Lr* : >^ 


© sr* 4 ^ 
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LjQjlSUt ^ *LuL^Sji 


JjYl Jm*X\ 


jZ...U . %*.Ct t 


3 


. J^LJjJl Ij-A ^ tjljLP ^ .ii I 

- i J^jJi cjt ^u> 


+" 11 

^^>1 (j>l J^LJjJl ^ 

:dU?^3W J-I>d +IIH 

. I - ^^jL^Nlv-litpij Ul 
J5 ^j-4 2ml s—~JjJL ^woU^/l [T1 

JNj tLio Jj-L^ <• j^Sji>* J^-l^ ‘^j- 4 
. jJaio *lo c 

2ml oiJ>! | r 

c^JL3 ^iLi5 

,l£U 



^jUl j^JJl 

s^ai 




X 


LJL> (J 

X 



r 


jjai« p-Lo 



OLoUl OUqLlLdI 


□h 


JoLiiii Jl 0-o uD^_diJI 

<ikp oLp J S* —J\ ^ ^>-j <JlZ£j 

slSj^J <-£-Z\S ^Jl>w-L <W*Je>Vi ^jA 

j J_pw ) jjjVt Benedict reagent 
(JU; jJ! j ^JUl Jl ^ r Jl oL >LJi ^ ^ j 

[n\i l m i M q_pJ_ qJ| ClIjltiLo-JI 

— £*LUL**^/l — s^-o^>wJl — ^jJ>Jj0}\ ^jPj} 

j*Jd\ - &*yl\ 

QjqUcloJI Olq^illq ^lq^>JI 

— jLiPl (O — jJ ja — ^jL« 

UL. djlP — jjSjJ^* J~ v^wljl 
c-5-Cj — j£L&A ftU — ^ J^J — 

. U1 slL-U> — ^JU 


(*J tJjli:> 0 oOi l$5ylj (»L?- J £_U> [jJ 

. Jijysi’l 

: JaUll J jj±\ J UL‘U^X>U «, 

«im 

Ho jJUi jJcj p ^JL- l^i j (ju; ^Ji jjiJi Ji j Jill jU;) u^l^i gsid ^u’Vi J\ • 


jA>uUj ii*>U- U • 

?ISll?v^-u, J^UiiUL JUJ^JI jJUl JILUI • 


S 4jwOwwJl^a I LgJP (jl <CfljLw*Jl ^1 jJd • 

SLw^-l ^— £ 3 \^ < 1 ^SJCo s^JL~n\S ^1 Jj>«JUwl <-JlS • 


A 


x .r. / x.n 




































LulJI ‘ * .*7.C11 


■WTO 


ci ^pPjpl i\jJSjy£ <i\j\j\ |*-PO 

•J-^' 

Wb : J^jJt Jjt >» 

.^ILjJ I c^Lws^Jl ^ LtjJl j^p s^-iJLSl s ^Jl <J j^- ^a>w^L 

cLj-^aJl y^- *J^° ci! ij^y 

_ -^j^'j 





:oUa»^Ui 4mi 

* 

• lJL^ JS* ^ c$ 


r \ 

OU>iJI OLbLil^l 

. 4 

H L iii i I I y_o UD.TialJI 

«^jLJL^JI ^ tkliLIjL^* • 

UjU3 ji I iwiVl >; J UJI 

j^*Jj^ ^1 J ju>wj ) ^lA>«JwiU 

•<uji jjsuji JjjSlt 


Ln\jLiii'i S I q_Dj-oJI OljLriloJI 

v *w*iJl ~ <la>-^il — — l3l 

wLi^Jl - 


qjqJJcLoJI Olq^illq :>lq_oJI 


J^Jb k<w~~li^ y£ -*w» ! •UkJcL>Sl C->ljLP 

^Lilll k ^£-Jl kLj-^aJl >ys>~ w jUl 

kilj^Il kkjjJU k^Je| c iaJLk 


. 5 jOai - J^lP - jjU .^1 


<#111 


. 1 ^y A La I <.«^ k»5"^ ^ 51 J J ^ «A^* ^^ 
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,0' 


























Ljl JLfcJUl l Il SmJLuSJ\ 


. Ij-A 3 ^IIip j-o^- ^w»l 

- t j A *ti r%\ jU«l 


♦wi 

(j£ jp^~ S —Xj^ 4j J>*z]\ yO tta.jjjbl * y*P 3 

?o!jlJJ! 


OLoiJI OUqLlL^I 


Bffl 


H I ill i I I (j_o in ^nM l 

W*UmP sZj ' J L. .x J J i 5 J ■ »P 

wiJil£ y* *oail^ 

^ yh^ Sudan IV reagent t jb^- 

}j?rj *J Jywj k ,J jLj-UJ JjU 

(y^l j>)l JJ jyujl 

Lf?\jl ni'i S I q_3j_oJ| OljldLoJI 

“ ~ J?} 

j^Jd] - ^*>Ul 

•viX^ g ji ♦••! Q I f) I Kfrl l OlqjiiJIq ^lq_oJI 

,i £i Jl yjai r * c^uyi JA ij^ ^ cH' H Li*afLL^>I~.u 

iiL^I vj^p^-l bl ^iLSUj y*l ^ c( jjl*) J ^JaiJl ^ ~ " Jh»^ “ 

J ^ljLJI jwixJl caJL^xJI jiaJLo *Lo 2ml yo 

. ( l ls > yw»^2P ) 0 ^ ^y*P l ^ «1 P* ^ c ^ I <0 yy I 

2 ml .yb y~jl (JyfiJl J^-X> j (JyAll j^Jb Ly>wgl y*-l | Y [ 

<JyfiJl jj*Aj y^>L> y® iSj3 j ^ <JydJi jjJb ^jL) y® 2 ml Sjyy I 3 X ] 

. j\sa\^\ P'lil y« 2 ml iiJLj i> yJ\ ^jj . yb y~Jl 

. 4*j jSl I Vw^olj^ I 3). (O (jb y*» y® ^ ITll *k—*J-s3^ j l | 

rwJLobl ^3 vlAjlli^^Xo w l>*— ^illll 

:g\zs-* s }\ ^1111 

U ? jyAJlll Jp ^l^yl>-l <yj! ^1 jil ^1 • 

S <L\~2? j yjj k-Lbo Lo 


jJU\ jyi 

3 iU\ 



jJslkj 

) 


jj-X 

f 


^yby*Jl (Jyijl J^dj 

r 


JkZAA f-U 

£ 


^ olyXl k^ji^lyO <3(0 Obj-k*i v^AJ^b ^1 Jj>xJLwk>! u b • 



^jV/ 


vO/^ 


u 


V/ 


\*\* / \*n 


































Proteins ljLLuj^J 

oLolSsJl ajJI oLJj jJl J£JU 

L1LJ j^So ^IS Jpi ^Jl jlj-* j5\S 
ll^ A*oI <. ^L»«»l^g»«^J 1 ^ 3 J *^J^ ^ ^ »««j U S’ 

.L^ojl^JlP J^gJUJ toL>Jl 

iJjLLu^ juJl 

J»>-1 ^^3 • ^ olx-JjjJl 

tJI*> ^\-s^LxJ I 0 LgJ i Lg*S w 4 j ^Jl>*J i A^wJUP ^\J A^v ^ I (JlJ U ^^gJ 1 

1 j^J t jIjj^Ij Aiajj^/IJ 
^gjJ AjJJ Cs^ A g>* iJ i J |»jJl • ( J^ # 

^+ lfl*«>J 'jA>*j ^lll vJI^lj^oj-gJlj C^LgjJj^ll 0^ l*g>^ 

<L^ L*wO J I ^ W IjvsJ ^<J 1 y »g ^ I ^ ■<> is » I ^ L 1 Lvirg^xj 1 



^y* 4» w >'L^'^ 0 j j «,rt > ^ 0 *&C-J •( ^ ^ ) 


JalJL-fcYl 

! jl Ij^li ^Uaa)1 IJ-A ^ 

oUjjjjJ! T£3 <■■ < g^“ • 

j obJj^Jl ^a J5 v _ ajUs >j zjJL • 

.AjjjJI 

jJ—JL-J <jra O^taJl ^jtZ • 

s_ -SJjj J^uJt JbJLp J—^L- ^ 

J*s\j 6 jM\j JjNi <_3 • 

. ^Jp UUP w_? jCj • 


.1^4 


uL>XU ,irt4 It 


Protein 
Amino acids 
polypeptide 
primary structure 
Secondary structure 
Tertiary structure 
Quaternary structure 
Nucleic acids 
Nucleotides 


J?JS. 
JLlJl JbJLP 

JjVis-A# 
^ _ s _^ji 

kjyu* ^ 

OlJLj yjS yy 
























UAoS jJjl 

Ijo ^yA t^ ^ ^ t ( v *-0 ) 0 *Aj2A^O 0 y»**S <mm^ Lo <mmJ ljw«J yt^ ^ 

.i^Vi^L^i^C Ol j-^-o j-*) 

c 
c 

uyjji a- 1-J {T^lc* 

{j* JujjJl t( \T*) 

:Amino acids aViu^l (j^oLo^JI 

4jApIS ^P j^j>x^j O ^yA 0A^>>'y I ^tf>L>j>“S l 1 <1M ( £ J*>w>) JaL>- % y c/^>-j 

CslpLoufcj tCOOH Ju-ww^jj^^Jl ip^0J>s>J A«iu> ip^»J>c^aJ tNH, ipj^>t/0 

^jJ?^J>- ^yA ^Jds>u R J^Sii! ip j^J>tAJ J^>-JjJL^ Oji Ljjjl J j&Jj 1 ^2-oJ>j! ^S A^iJsjjl 

i_i -y^ cj^ 0 ' 

[o-Sfi^] NH, - c - COOH [J^ji^J'^l 

«*>*? I **>♦* 

i-u-li R *—£*• 

J-.'M oUJI ii_*JI.(U)JK£ 




•UHJJJ-M pUuj 4 in,o^l 

wAJwL^Lo , i3 .) 1 ^9 »J AJ ■ ^3 i < i» > ^ ^«J I A»*<w^0 I \_y ^ i ^yA 0jy^**A ^yA *—A UteO y yJ 1 0 y^Sj 

4*S*a')I 1 I A>-N ^Jk-ww^^^Jl AP y^>^A ^y*j Jl>-J ajl^p^Jl 0wL& ^( ^ 0 ^L>w. ) Ja^-^l 

.^Ipxj^I I jjfc A^jj c-Ljl T;J>*~ij <• j>-\ ^va! ip 



\*\* / \*n 





























Aj A«b^bb*> J dl peptide 1 t L> v. o ^ ^>^«J I L> 1 xy . ^L^ol Lj ^ 

jJ?jjJl j^jSc ^^p -b^JL> ^ j . Polypeptide jlxJI JUJip yC i^Sf! ^U^S/I ja jujip 

5 «. «. * 

»J^->LwOjjJl AP y>SAJ IJj>- A*-b*>lj tJb^/L&JL>-I ^Japo L»«a tA^jLjwO 4bJ*J /^-o .ilp-oNl |*Jo 0* 

.5JUUI ^3 isLw^Sfl ^?U^S(I ^ApJ s^Zyj <r>\y\ JlP JUJL*j 




a 


o ycil oU jJLjc<JI aS wi 

^Jl S^Ml JL > 

Ja>-N ^oL-JjjJt p-Lj Lpjj 
J5 J R 4P y>J ^+Jl ^Jb- J 

,jj[ jiu> 


j a^a^I I ^jJ?l*s>~Sl 1 Lp jj T • oLJjjJl *Lj ^3 JP Jb 

.jjujij 

Jb«bb* ^Jlp ^j«Oj Jb*^CbA> 0 j^3 j^Jj 

Ja^Jj tVal jjJli cAla^Yf t Gly v j tr JL>* ^L^SlIjUuJl 

!Ia^L>xJI Jl 


* J\ J JPJb ^1 j^D L*-J oL’jJl wiiwaJ 

: AIaujaaJ cjLLuJJjJ ^ 

J\ ^ < ^pjjjJl *lj*J sJbljL>-jJl ^jA <1) j&J 

ij^jji -J^® wJaA3 AJw^Sl I ^jL>bP-S/l 
^HJJlS’j tobLJi jjJoj jljjl J ^j>-j^Jl Albumin 

. jL^Nl J ^»jJl L#j*>b J 

l'XU*l\j\\ i‘M \jl \Aj itl 4* 

AjJ jjJl Alio^oJl Aj JjjJl oLJ^Jl Lg-boj <j£jP^ j^blXxj Ja*ojj AJ*J ^£>U^i <J j&J 

o*XaJ1 /^»o j jj^ c^^»A«bvb<5jI ^ ^ 1 p ^ ^*^ 0 ^ j>j ^ Casein ^jj^L^sJl .^Jb^ aj^^>i_^v>_k_^ »^ji^1j»^o^ci v^Jl^o c 

j * ^3 * P ^^ip J? ^ ^ Lot ^^P bJ 1 ( ’ & j*. - ) 4-b jbbll 

. JbJbJl 


*4-ut^3{ ^Uj1a4 




A«-^J ^ jaA> Jpi 

aJL>Jl! JajwaJl ^2 J^*" ^J*^ 

L 0-4 ^JjljbbJl o^>$" A;b<k5\j ^t-b«>Jl 

JiJl ^3 A^lPj f jjJ jA>- ^il 

jV jJJSj wA>-^Jlj 

:Vl Jl ^Jjl APjVl ^ Jl^Jl 
J-Pb Si I iajwaJl Jp Jail>^i 

. aJl>J1 




Nucleic Acids ^U^VI 

.j yL** 0jjj^Jlj ^-b>-jj^Jlj ^^ X bbb>SNlj ^b>-jjJ^Jl jJp <*o 

.(DNA j^bb>tbWb^5'Sl 1 iSjj'yi^ tRNA jJl .<1 )^p^-> 

A la * */1 ^y) Lx^a l a «. ) j) cNueleOtldeS {*jy+\S y**j\ t ^ bwj Abbb^> LbW 1 ^p^laAi^^ ^ ^yA Aj^^Jl i^_y ^ ^ ^ 

« Q y**i 1 1 -> ~^ r 1 ^1 wtb>J <J£ 1 Ajwb ibbbbJ Jaj! JJ 



i3 


































: Nucleotides £j\ juj ^IS 

l$^a ,JlS^ J 4j 4^*jL^ % )! 1 Cj!Jj>-jJ1 

.0 i cjIji>-j Lo 

.4jjjJI \^~£j> ^jJl 

DeoxyRibose ^~£j\ <j* ^SL- : JjSlI ^yJl < 1 

.DNA <-~S ji J>-Jb ^JJl 


.RNA ^5^ Jj^Jbj Ribose ^Jl I^yliJl ^Jl <v 
,4-wo»aLw«j aJsjI( 0 ) ^jjj OjJojJb LL»*^3 ip ^ 

DNA ^^5 I j ^ jUI j tC cCj tA 0ri^> -*^rjj^ “ApIS * 

* 

( \) ^ij Ojjj^Jl SjJj ^ir^~Jjr? ,J5 J~^Jj RNA [£j>- ^ U jJl 

L ^ U>J 1 ^v^S****J I ^ L ^ i. > ^ ^ 1 fU2^*->ej\ vwjj-L^xJ Jl C L<wwJ A /3 i I y? I £• ^ ^ ^^hc.3 

« aJ I ^ I 


i^Ol jl*» >*!>■• 4 ^) 

.DNA i RNA ^ J S J L^rj,j .Jl jipI^S jl ^ jjlij (\ V Ji^i) Ji^V 



RNA DNA 


DNA i RNA y JSJ J>£-\ ^_Sj^l •( \ V) jSi 



x .x. / x.n 






















2Lu( jij 2Ujijt4 


jjUl Jl>t» ^3 f-LJLjJl 
^\±>c~J\ j5Uj a1 J! ^yrjijSj 

^pjk^ ^yi+s*]\ 

J*p ^ DNA 

Biochips aj^*> yyy^S jpl5j 

5j^>-l ^Jjli^Jl OwLa j»IJL>CL^lj 

^lij ^1p -U^ixj aJUhJI 

aJj j! U5 . j^£JLJl 

^V» Olj^Jl j£\ <i)j£L*J 

.aJUJI 

L___ J 

cC->L«j-oj \^~SJ DNA ^jj2 ^Jj>-Jj 

d~*>- ** iy* *4^JJ^ oLu^aJl ^jP j^>j 

oLls^JI jL^JpI ^jp aJ ao 1 j jJl jJLa*oJ1 DN A Jl ,J*o*>cj 

aj^j>ji Aia-stj'yi ^.Ja^ dJUis" j ^>ji jsisuj o^w^ji 

.l^UJU 

tDNA ^a^j>Jl ^0 RN A ^j?x>.>Ji Lai 

Lo ^0 yd ^ C- lju t ^3 AsJpx^ 1 A>6 vA^bwwvid ^ 1 | ^<CwO /%_) 

^Ja^j ^jp aJ^^wwoJI viLL j i Aol j^Jl <L) l A„/3 ! 1 /jP aJ^^^%woJ! 

.aj^ji aI^io i 


J #*■** 


















oLujjqnj^K^Vi 


(<Lj a^JJi L4_>.V13 cjLLuj^dJl) ◄LpkJl ljLuI &1 ^Lu^vV <^jL^u5Ul uuS^>2J! 

^loll 





:OW ◄ini 

^Oyjj^ <Sy^~ <J>\ • PH 

. i — ^ ^jA ^lij^L jLi?M v^-oUl i*jj*i | y 

\^ja 2ml ixjj'ill s—-oLj'yI <j £~J? [ r 

tUb^jAJ JulS i-2L> <J 3 t^2?**^ tJ^j <J 3^~ 

. jlaJLo *Uj cJJ-L^-J 


.aaj jSlI ^1 C-Jj^Jl 2ml ^jlS\ j $ 



Silll 



0 *J\ JN; 

^ 


l2L> J ji^- 

Y 


j$La J 

r 


j]a&A *Lo 

* 


OLoiil OUhli'i ~>l 

. 4 

kiLiiuJI 0-o U3 ^riiJI 

J J y>cj j j^\ Sy) ) biuretv^jjJl 
jjJJl 

1 n\ j! in i S I q_rij_oJ| OljLdioJI 

j*~. jtJl — — j>c. Jl — 

qjqJLbuoJI Olq^JJIq ^Iq^JI 

wL*w J* ^jA~> y\ j »_ij.v 15 

jLl>-l Vw.wljl (O jla^ ftL« ± £*~m 


:J;LJl JjJoJl ^ J>w +lli 

?CJL^ l^T^ t§^bd cuSlS' ^-wUNl c^T • 


\ dJjlj^o J i2JL>llaj>-^Lo Ojli • 


^ Aj i 0 wX^ ^^ ■W^' W WvJ 13 ® 

^ Lg-J Oj j^1 J->tlwol 1^3 4jl2L^-l oL^-l v. 431Lo • 



\*\* / \*n 







































:^>4 * KjJl i.U3) 4«.«all Jliil J£JI lu, [T] 


(r) 



(T) R (') 

U) 


OLL- jj <P yj~ 



. £ - \ y> Alii L» ^Jb» • 

d 4*JlA& •JL-'iS' ^JJLC * 

? j>^ y 3 ^" y* ’—^ l^ r yy* ^ * 


Ifrll) oJj-j ( JlC vUUUI ^xJl eJLJ jASj^A\ | t 

DNA .! 
RNA . v 
WS 
:«sl^Vr| jj> 


:RNA&DNA^ ju ijUUJ JUI ; r 


RNA 

DNA 

SjjUail 4s>-j 






Ja5l yJl jJp 



jtLjJ 1 wLpI^JjJ! 
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sgsyiKtixi . J>t2i!u IjUusa.tlSSie lau?) 


@hemical>Reactionsliiu©pganisms? Bodies 




4*JiLL <UPxJl sJIjL uIS^JI ^L***>4 ,^3 JLjJj>zj 

j tiillaJl J y ^>«Jlj iiJUl 

0 oMpUiII oJla . Metabolism oLUju oJu 

.^>Ji Oy ^1 ol^lSsJl ^ 

Metabolism JuSUIfl) 

1^*3 J l aJUxJ! wL>tJ 4«oLwO-sS1 <L-i I ^jA ~&S f y*±>u* 

w*Lj <uL *£> j <Ua^w«j oUjJ->- EJlIjcoj oolljJ j>- c-Lj 

L^s 3 iuLo^Jl iiliaJl ^jP \ olJuJ>«Jl Jajljj j 

. |<» j_a <uJL$«p 




. 4 Jlj fjJAjJuvA JaJa^ j£-i.(\A) JSP 

:Catabolism : V/t 

^3 o^^>-^aJl AjL^i^l Jajljjjl ^3 iiUaJl jj <uL*P 

^JjLa JPxJl 

: Anabolism * ULJi: LoD 

^ • •* 

^ IJLaxJ il y> sllj 4la....11 objJ>«Jl j»IJL>C^<I lg-3 


x .x. / x.n 


w311 \ I 

: jl <Jp IjilS jwaJ li* AjI^ j 

aJ-I oLjL£JI J ^jSMj • 

.(*Lj - ^jl&) 

aJIj J Lj i • 

.1*Up 

Jp ^sJSc^Z • 

.0^)11 J*l£j 

A»L1j ^Jp ojl^-1 4 j>- job LJUp y • 
w~5jJl j A ^i a P j«» • 


ui ^ i u iii4 h 


Metabolism 

Catabolism ^JuL! 

Anabolism »LJ! 

Enzymes 

P H crrrjJ-^ 1 ^ 1 

Optimum pH J!*Sll j jJLaI 


“/ 































<-Uj A3U2 » *11 ^> **^j^pLiiJI oS^j 1 *Sj LcxjI ^jA *LL-~J— •> <J^\^- 

.i^JH 1 


Enzymes ujUjJjVI 


A ft 

iilkJl J* J>^\ -l*Jl 


J^laJl *_U 

.jUSi\ 

_ J 


SJIp Activation energy Jx^ 55Ua ^Jl 5 jL^J1 

I 4 JW* pjJ yi\ o*>UUJl ,LJi 551UJ ^LUJI y JL>JUj 4 

ap j*+*j ^jbpLiiJl sS*>j*x>~ 0 1^I Catalyst y>^ .iIIla *j j£o 

. EnzymesoUjyN I y IJla iixJ^I 55U? JJU5 J*>U- y 


ap j*** oL> j ^1p jj\ ljj^j>- y* <j *oj~>- 0JlPLwwo iLnzymes 

.5J^Jl J 5jU^JI o^Ulidl 



SJS* ^l>Jl ^a j j^Co 

j\ 5JLwJLw- LgJwO Lo«s 3 jjSo <u^a^l 
^plyjJl ^lll JjJLtJ tJL^Jl JbJlP y 

Jb4 ib^iJ ( > ^ JSLi) 

.AjLp t^jpj c55Ua.1.1 A*jL^-*5^*J| 

s y-j jjs JpUJI JxJLJ 55LU jjl5 

syrj y aJxw^jJ 551Uj 


:£j 3^5* 

01 .JpIaiJI ^3 iijLto ^1 y- s )l\ 5JL^55il oJpL*%w*JI ^J*al ^ ajLJLo 

.i+jj Ojs aJL>J1 y a»JLw<>*^J1 c^^VpLaiJ! 5p<oL> j ^1p L^jI ^I ^y Lo 

.3jl^>Jl hrjs j (pH) y>-j U^>l J^. ^ y\£ ♦ 

^ai>o ^jjjJ JlSo v 5 JIaJI 5>-jjJL ^^>-Nl SJlpL^JI J-a!j^Jl y> ol<>->jjNI 

JJi ^jlp jl j l^J! L5 .Substrate ^iJ^Jl o^UJl L^Jlp jikj oJl^Ij 5JLpUia s^Uj 

. <Zj LilJ 1 y» 

.J^-UxJl «-jJ ja-.i^ll aSUs 
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-*r* 



























o-y j t(^Jj^Jl) oUl ySyj ySy :l^vo oU> jJ^/l ap^— ^Lp Juoly oJLp .iJLa 

. O Ua*UJ l pH j^ ojly*Jl 

:oU,>>! Up ap^Lp J*olyj! oJia ^a*j yUl y Uyj 



: JjUjJjVI laLijj jru 4 -SMjJI 

ya /yJl Jallo AibLxJl (T •) ^|Sw 

^_3yJj J5wJl Ja^N 4 ojlyJl oL>-j.5j oUj^)I 

: d 

./*—)1 JalU La-UP 1-U ^yJI ojly>Jl A>* 0a 

JaLJL) 1 La-U p j ^ la> ^yJI Ojlj^sJl A^jJ 

•(^>1J& 

JS JalU La -Up t yJ 1 5j!^>*Jl a>*j^ 

,U^i4 JS - i»LLJ ^jl^Jl ^jlJI £d. 


JjLiuuisiJ_ 

j^bMrJ O U^ 2 ~J ■, -^ » > 

a-^UJI 5 jlj>«Jl oi>ji L^JLp 

. 1^4 1 -UxJL—J ^ 

*■ ill j~*JSj v_IS 

• w>L*jJjNl (> j^lJ>*J UU*lj^ 




fe. <LiUiJ 


Aj^>o JjSjj ^-<w? 
o>L>-jjl yJ 

./Uajl Lr* po 5 ^ 

.aLUJ ^ 1 p (,j yjl 


I ^><1—1 A—«j L—lylx^rj U^ Uj y>bLl A «—>^ v-J I Ax **Is 11 | 

ojly>Jl ol>j: y* yu> y-U ^y LgjalJJ jJj>ul> U~y- ^ 1 jly>Jl 

^y US' 4 aoLxJI luL^Jl obUUJL a)jLUJL UllSj 

U?LJL> ySl La-Up ojIj^- uli ^yUJl 

.Optimum Temperature ^^UJl ojly>Jl a>-jJ b oJla j 

0 jjk jy’ ojlyxJl 4s>-j2 vJ^-xAjjI UJLS' L>ojU JaUo JUj 

i?Uo LaJJP v«j!4j Ojl j>- A>-J^ ^!l J-s^aj jl Jl ^^UJl A>-jlJl 

. aJ ^xUaJl v— ~Sy Jl ^y __«~o L»Uj 

J^Uo vjl® ^lUil Aj>-jlJ! jy* OjiyxJl ACwUl>ol 1^1 Lai 

Jil LaUp Oj^j U^ 0 jiy- a>- jl ^Jl LJl>I JIj 
c a> jloJl y^aJl i>-j^ -Up L»UJ ^->yNl JaUo v—a^jj 4 ^-»ybL i^Llj 
0 jA aLUJ j*jjJ^LS ^j-xj ^y-1 5 y» oj\y>*}\ ^ij aJL>* .y j 


\*\* / \*n 


















■ power of hydrogen (pH) +* 

I ^3 H y*?* j j»X^J 1 v •* Lj u 1 ^aJI ^ yM L—a J 1 3 ^ ^ ^ ^ l j I 

^^-jjJUgJl oli JjIj~J! aj >-y j»l SJLpIS Li^->- JjLJ! 615 ISJ U 3 Jj>«j j 

a>-j 3 La^ . JpI^ 3 ^1 w>L»^Ls V y* ^ip'yi ^JjI jy^J 

a>-j 3 A3‘cT* ^ ® ojl Jss* p-LoJJ pH aJ^L*!* jy^ V 

•(^ J^*') yy^~j (^./^ j^y ^* , ^ x ^ ,A '^ vJ^-L>w 4 < yyr j 



w u u hr u 


^ iAa^ II JjJbk-oJ! 5^5 jljjj 

J^JUJa 


r- 


rj-ili-Ji jS j— 


r 1 *" J-^’ bLJ 

pH A>*J3 JUP oLjjj)l 
.V,t = 


(5^£.liJI JjJL^oJI 5^5 jljjj 

( jai ^1 ^«(t\) jsli 

: JjLoJ^jy I laLujjj ^Uj^v jjJLvgJl ^Vl +d 
^1p ^ y>T-) *;aJwo jjj 3Ij» /^p ojLp 6^ 

^AjJpli NH, A^Lw-oi ^ol>^j COOH aJl™5jj^S 

^ij ^>1 J^Jj U*^ jo^i y^ ^ 

^w>jjJUgJl j]\ tiJlai ^u23l) 0JJP 

61 ^!| JJL> ipLiJ 6U 3I3 j! a^ Ji li[j (.Optimum pH Ji-oS/l 

+ 

L oJu.) .h* ] < j>- pH ^ Pepsin jZj 

oUjy)/l j tSjJ^-li pH i>-jA Trypsin j~~.>j£\ ^jj\ 

.(YYJSLi)V,* pHo-jA^J^; 




43 jJL*2\ J-C4JU 


^j |^»- ll 43 ^aaJI *_i ■ ■ > 4jL *w .**^[ I y I Jla ^ 3 ^ 1,■ 


:JUJI 
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(4-ui j3\ ) $ Ljjj *$$ i^AjJI 

iNanobiopharmaceuticals 2 u$*Vi 

^»^P ,^lp v—2 LbbS"l ~b5 JJ 4^J>-b Aj^-%?xJl bblbo J 

l^\ i*>-jJ^~J! oljJJ^>rJl oJlA ^bjl J^^al JuJj .|*~~J>xJl Jj>-b oiljia j ^J- 4 JbJbJl 

Jiaj .Biopharmaceuticals ij^>Jl ij/Nl cJ ^p j £*Ap ^3 l^aJbkbJ j 

Ub Jb- j 4^-~J>«Jl ^y iiJLg.1^^.1 I L^UJl j\ ^Jl o^J^La t-ljjJl J'W? y 4j1 ^y Jb Jl*Jl 

^]| 4j y>^]\ ^3 ^^>o ^3^->bJl 4jJj>-I ^jJl ^Jjl^Jl jj]z£}\ JOo J 

4jj-s>«J| 4j J^S/1 jj J l>r_a CJ Ji j (,4j^jIj 31 ^a ^1 jjL/g„o.li b^>«Jl 

ajj^S/1 ^«1p J^3a,> JuJ j>- (Jb*- 4 jJ\ i-^bJl Jb>bb^L jjl-<vI \ ^«***>*Jl b^>*J 

Sj^U 4j ys>- i^l sliJj ^Ip JJLUI Jui jvj j-aj 4Nanobiopharmaceutics i>jJLl! 

. nanobiopharmaceuticals 

//il //iVl Ljl^fcUfiLyA^Jl 

S^) ik~w oli>^ oJLp J 5 w^o (. 3^5 is>-jJobjj^- : Carbohydrates • 

tH ^j wb%^_)I ^ 4(. y y <>jy ^ j 3 ^y i^) j^^Sj^ 4 3UIjI ^ L>I L<» w wj ^ i( £ L^~ 1 

c j y^~J j*x^JlJ ^jjj^ 3I bij!j 3 ^y oo* 4 ^”j3sjblb : Lipids • 

^jjJuj tp-LJl jLjJdJ iLli j^p j ^ ^p oLS^Jl < j- 4 S^5^ ip ^4 j^ScJj 

. ^bjjiS ^Jia <U-ia>aJl jS* oLj j-ojl ^3 

o yj£]\ bblj 3 ^y o j&j c oJ^*-a 0 bblbj>- ! proteins ^IbJj• 

iolbJl L^jIj^jj c^5* J^>- Ojj l$J J 

j jyr jjJL^Jl ^1 p ^jb>J 4 3^5 jJ yj olb^>- :Nucleic Acids ijyJl ^>Up-S(I • 

>JI ^a»3>«Jlj 4 RNA^j jJl ^Jl I QIp jj Lgboj 4j y^"J 

. bbl-bo ^wLS" jb3l (j j^Cjj 4 DNA ^yyx-^S*)! I j Abo i^Sjyi j3^ 

4 iJL>Jl Jj>»b 5 jL^ 5jJl oLUaJI y* ipj-<k->^ ! Metabolism (^yiJbJl • 

iiliaJl olb J^tJl J 4 olb oJLix-aj O^S bblb J3J- <^lb j*Jb L^i J 

.Lg_> iijb>«--Jl iJLo^5i!l 

iJLa^Jl iiUaJl olb^>Jl olji iajljjJl I 4 J j%bb iJUp iCatabolism • 

. L^s3 














iLJL- y> *LJ L$J iJUp : Anabolism *LJI • 

.iilk 0*}LpliJl oJlA j ,j-a 

<Lp j+*i eolj ^Lp j> '*-** Lu^y>- ^y* o j£zj oJ-pLww« ^al : Enzymes i • 

.iJUJl ^3 ipL^sSJl o^Uiii 

H‘ jerjj-UgJ' o U^jl ^5^ ^Ji>o (jJJl ^LiJl ipower of hydrogen (pH) ^Sll • 

^ ^ ^ ^ 

.N^La^o j»! oApli ^1 U^oj>- j!5 lil L« ^Jj>tJ t Jjl>t^Jl 































































JjSM ljLJI ujLcjjJli 


(,3 ^ ^\»*»w«3 ^.^sJ I . ^ 


tlJjJLAA ^y* jLJL^Vl Jij-uJl 

.a^oIjJL]! oL^SLJI «dt*i ^ 
.w> 3 jLU . I 


. A.jc-JLo A^wLA^ ^p^L^I ^J»pljL> j y>£j AjbL*-*» j Q 

jj-A-Ul . *— > c*>^j33I *1 

• j-*3^ J jj-?j^3lj <J)r^"J<£y^~ ®T 

'k±jyS\ ^ o>l^ olJ-wJJl __^ cjL-Jj^JI J 

• Oyj./Jl * Lj t 

i~JfcjJl i .1 


jjSj\J-\ o ijjyJ! ^U'Sfl 
uyjy • ^ o<xj^J lS^o . ^ 

^IpIaJI Jwi^o 

.3 

A-Js^«l ^p L^l jyj^Jl j jSo .*.—-> 

k^jjj yA j jJLS yi Jl . J 


_^l . v 

^ y 1 yj~1^ (Ji ^ ° 

o^ 3 * ■ V jj^j^" •* 

?oLJj^Jl *—<i5Ui> j ^ l-r J Jj U jjl i 
<LoljjJl o>L«ji*il ^JJLj 3a>i>- .1 
y 3 ^^ jLL» . 7- 

iJixJi oijUJt ^i v 

o Ju J-P oL yA i)y>C^ ^SLJl . ^ 

sj^I si ). 7^ 


^ yy~f^ JpUJI Isrj^y* <+i'yj\ -bj; ^5 a 

,k...V..:.tt oli» .w. k..V..:it aiO, Jkk .1 

^U*^U^L .3 iSLt Jj*>UsL . 

»*-3Ajllauw4 ^» 3 ^NU Aj^pljl^il olil L.o y ^pLa^I y \ 

^ll .z ^wb3l «s— j 35 LU J 

^/l oIjlJUI.^ LlJl . v oL^SLJl .! 

: Jic t^j\jJS J\yuJ\ 

,]oa 3 *y~*\ ^y*^ 0yjcP^ ' 

^U-P sl)i y* j3L sJL->L^ jJsl yA y^^A wL>- y H 

.o^j^Jl oJjJ wJ* IfXji^^p iail^ jl C^UIjj-l ^y 2 ^. V 



yt 


X . Y . / X . n 












•**~i t 

<z ~>LoiSvJi l^>- ^>-i^ iiUaJt Ul<>_p 3 aJ^^wwsIi v«zjl>i © 

t^4 <JS J>-0 Jj jlJ5 : 

.jjwJl oJLpLillj (j^° DNAt RNA > 

.J^JJj s &j yc Jl /^o o jJL*11 c-jL^SLJIj 4Ja^%%Ji oIj^L wJl y 

4^L <*£*j frlzJl Y" 

: AjjuS^J Allxt/t 

iojl 1 -X>- i J^LJL) s j\j v^LLdLol ^JJl J^JL3l y \ 




1 J^LJLj IaJLp 1 wLw> ^zil ojl< 5 »- 


Jslio ^^a 31 LaJJ^P j^Jflu ^z)i ojl ^^-1 <>-j^ 


yy % )l\ JbLU LaJLZP <wiiL ^1 oj\jX-\ <>-j2> 


.^)/l i»LlJ ^jl^i (joll 


J^L*io 3-^' ojl^3 ^LJL L 
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HV 

























ariUrMur 



jjSfl J^iJI 




UoLUl UJkitl 



Cell IBieoc ro 


j Lj 3 -S^ ^ ^ l ^ ^ *> <<>» ^w^iwsj 4 *S^"C-.' l ka^Loi^sjl O ^ 

ci5^>Jlj tJJLJlj ti>JJcJl !JJLo 55 

aJL>JI oJlj >-j <u>JI oLjISsJI y 2 -^j .j c^L^Nlj 
jujlp l^Jsucoj cL^SlIj tL^5LJl :Jl4 Unicellular 

j io_pJlj t jLJ^I : Ji4 Multicellular L^UJl 


Diversity of cells L ^Ju 


^ <LS : £j iJb>- 


*'y r j *i/ 



iJlJ <JL>- 


- L^b»- 



^aJi iAp 


^y»...ia,l' V • • 5 ^ 5 * L*^jA-l <Pj^l 4 ip *( ' ) 

(»L5Jl (*—'”?'■! > _ j a :<uJb«Jl 

,oL>Jl ci3Uij 

J^JUl L*>L>Jl oJLa o»-j! Lo &q 

?Uj>*->- ^*5S/I c5^J tU^Kj>- I L^UJI oJla ^1 

& 

































2LuI jJi\ <L«y.»A 


i-UJi U'jUJi J£>i 

I i —^-S A«■ 11 ' 

jSt J> jiJi J! V* SJU-I 

l*>UJl jS\ ut .J-li 

A... ss ->..>) 1 ^S' ~ - A..H ^^3 


t( ' I5w) ^3 ^JaZj 1*5" ^3 

A*««/3 * It aJL>«J13 «*—AjU^ jJlj L>^>sJt A3^P llllAj 

Jj>-I^ ^jjj\ J~>Jl ^ jJl 

L^jL 4-JLui*Jl LM>Jl y~*sjj c^\JL* JJLoji ^Jl ^jXaJI ita y*s* 

y ~*Sj CA^LsALP liUl 0 y>£^ lJ?*J £A L^Juybj Aol yh.«+>\ 

.ll j>Cj (jl ^J*>“ c-l^Jj^Ij ^y?LJL)')l 1 ^Lp L^jjJLAj 


Cell theory A-jjlitli A-jyUJJi 

! frLJljJl yA ^jAJ Aj Aj j k2 • ■ ^ .^jll A^ipxJl - 51_JH5"1 ^ a U-UJ 1 ^jA JbwU^Jl 

(Antonie van Leeuwenhoek) Oil j (Robert hooke) ily* oyjj 

(Theodor Schwann) j\y jj*jj j (Matthias Schleiden) jjb*>U j 

(Rudolf Virchow) yy j 

. Aj ^iaJl sJla ^j ^.gr^Lwaj c-J^lxJl A^lyk jji yy^ail Siytll ^JLj 0 Lp JjliLl Jajl^Jl y_j_j 

^ (tu - 

o ; Lp 

tiljjfe ojjjj) *LJl*Jl jlj.^ 

( y5tj*& fcjip vjlJ 



Development of Microscopes ub ^SL* 

w A«J^xJ I L*_> A./3.«.) ^*J 1 ^ ^LaJ I ^,J A_/0 1 L^bl^J I J J} \s,) ^ Lp #- L*^' 1 /^_Lp wL^mXj 

J^«a*jl) ^y^>SaoJl jlSj, aJsL>* ^L<kJ 1 ^ ^ OjaAj ^ll J^JaXl ! I .XA ^ vl^>- 

.U-a! ol J^\ oJu ^1 

t Light Microscope ^jj5LuJl 

^ 1 p AJaOaP ^3 yfcj A>-Il<>J| O.L> jJl ol^N ^ j£yjl 1 j»lp ^>~ 

tAa*>tJl jS* AiJjJl A**>tl! vJl^ljll^]! yA j~&j < ^-£' AjjJLflj C^pLa/ 3 ll ^ yjz}\ jl ^^.^.JLII e-y*0 

yja^\ ^j£***3 ^ yjs] 1 ^IjSJJ A-is3j ^cjl j£t ^Jl L^aJsj2j jS> ^>0^1! 0 j**S y >t3j 

1 ^jA wmXj 0 Jjil LxaO ^ J 1 l ^ ’ yO 0 jA \ 0 * * 1 ^^ 11 ^ Lww*> ^1 1 ^a^. 1 

^ ** P V ^ 

.A^X-a^I^ ^ * *« ^ > 1 0^ ^lS"l ^ » ! L^A'wLP ^0 w(A^a«^. 1^0 1 ) 






















ij^j^> 1 ^ *La*Jl ^JiJl L*>L>- 1 ( Y ) ,j 5 Li 

. J-^S'l JA IjA \ • • • 0 j&A 


!aJLJI iS%JI <J^>- y* ^J>yJs 1 1 «>^SLdJ ^Jl£jl jl-ULo >L~^ 

AJwLLJI iw-JjJl j~&J oji X <u^>jl A~-Jl*Jl J ~&j ojj = jljJLa 

J^L*- Jy> j\ oj j-^2j oLlxJl aIip-^LJ jjJ? jISLjI ^j *L<dL*Jl J-J? f 1 J 

aL*JI ,1^1 o^L j J^Jlp-J j .aL*JU <uJL>t^Jl (^i*>L>-'yO ^>LjJI <oL>j 

JJP i,Jl>«Jl ^A Lo^ y,o* ^wa^-5 aLL*J 1 Owl>«^o «-l^>*l ^i-» jl £waJ 

,Jjj3j ^^A M-'-s^Sl 1 yS' ^J»>“! y* <J^ ^»P .( L>wj) ^c y± U5 g-111 ^»jJl L^>- ^A>t3 

• 0 £■ l^>l AIfl «a* ! i^i.iO L*wJ I o 3L >3 I Aj3j—J l»wA^ . 4^>J I 


r 


*_2LuLp* ul jI$a _ 


t Electron Microscope <J* ljjSLu,jjSLl*}i 

^jA 4a ^S> £* * *J w~^>- ^ ^ ^ j£*A J e-ULJl l*Aj 

* 

C AwwwswLL*-^^ ^—■•^Laj.AP 1 oLa ^3 ^ ^ j) «/211 J^P AAjLjJI AP^-wsJl <wA I 3 1 

^y> jZS\ 0 jA jjju Jj>- Jl g-LJ^Vl jr&j p-> {J^j 

■Jb*> J' 

Aj^ 3 L>- v_ >+S\y yS JL>«-Jl __ >1 JA 

OoLS' ^Jl oL5 yi\ jLio J^i A3 J^ca J t < J^3 ^.0 A3 j ^5\J 

® ^ £ £ 

^iaJ aJj ^iSsJNI oLjSL/j ^LJI jN J-Uij ^3 AS j 

jaL>«^JI L^_>lJUj I ^lll") aJjUL« aJIp j i Jl aJIp Ij y& 
^UtJLU ^o*3^ <J<*LLta^ 

Ajj^Ls Aw-Li ^L**>*^1 Oj^Juw4Lw%w >j im^y j^^ll ^L*-LJL AjjIJLo 

. Aaww—Lwi^tJ 1 AaJ L yj y* ^S 2j A>- ^1 


J^lyjtj JUj^I Djl^ 

>“ j-oJl Sw«.^!xJ L Ijww^JLwwwO 

O L jLcJl Ajil A^JL^aJ L 

Iji^ ^1 (cJ^>I) aJjjJI 
jaL^JI ^ijLxi^-1 oVLuj ^jP 

^jij^ grbj ‘•^‘Jj^y^ 
L-Ij^L«j ^3p a**£? jpl w^iUJLco 

(*-$*■* 



















Scanning) ^5wJl ! U>-a iJjoLj5wj^5w*Jl /^o jlpJ ^-^j 

AiUl ^jjy£jy\ ^jSL*jj£L<J\j <.iJbkJ! (electron microscope 





(Transmission electron microscope) 


.(^ ^j^-J*») <Z^xJ ^jjl 4-Jl>- Oj y^P Ji>-N £d 



jili J t 




uIc^J t(3 500 x o_^i) ^wlil sfo* lc^ t ’^bl * 2 >° '(^) 

c3 ®Jj-aJI yju <1)^^ .(8 900 x^jls^uJlI i ) Jls'ujI 


.4j 4,L/3 ^-o. ll ^jJkJlj <cJL>«Jl |%JL?o Ll3 jjv* <JbL>^SLJl jj>la^ AjI Jj 





























ljLujjGJI 3 AUmVV) 




iU^LJU1 iUjIiJJl 

J irtrttl 


^ 4u2JjidLJ uoSV tt u«t 



s_ jJJ y*j2^ 1 »»_3 

.AlaJD'i/l JbJlaJl J (^^£JlI) 

^a Afij ^iaj A*|jl>cl^l jJLiUj 

.iLSJlLU 

■ : J»4jJl 2jl 

.^Ja3 AajjI J>\ aL<2j ^Jai [T~ 

^Ja^Jl! J^-3 j}\ *L£jJl ^y> ^j>- J^ail tJailil | y 

^Jp AP ^a P-Lo o ^03 ^Jp jAJlll 

. A^£•Ua*j L^JaP cA*^l^- j A^ <. A«j3««a 

aJLLJ! Jk>-N j cj^Px-oJD ^^5^Jl 3jJlSl jtJ ^j **/2 11 3jjjJL ^yis>r£\ [ r 

.L'Ai-l ^j>s <L>Ja~Jl 

3jia3 3jJ ^lj->tlwA/L> JjljJl *lll j^a ^aJL^- [ t 

A^*Jl (J^>- ^ ^Jl jJLl2> '*-3 j-w*> . A^yJLil c-UaP A3l>- JJP ^ ^Jl 


OLoiJI OLblxL^I 




1 


ci 


H I ill i I I (J_c LO.ydiJI 

iLjJflj w> j5w* J 

^jyJJ SyhUaJl js> 

L n\il m i S I f) ^j q II OljlriloJI 

.l$JLlP j oLLJl <. <J jlill 

qjqJJb-oJI Olq^iJIq ^Iq-cxJI 

<,<*>\>- <-UaP wiPyJrf w‘cLuaj 

uajUai t.JpyJL* ^3wiaiL# 

'*y. ws_iLU jjjj 


ia^Nj c3jJjJl |*j ^jJwaJl 5jjjJL A^aJI ^<a>*3 Jpl j o j 



l$Ll>oj oliUJ\ ^11 

S ^ jA*U3 ll5^AJls^l^i Jj>w^L | \ | 

^^^loyJldJlolJL^! xpUI^ [Tj 

?f-lil ^a S/Jj 3jJl JjJL^- JJLJ| c a^1j J,^gJl oju j r ] 

<#111 : 

^ l^ll [ ^ ] 


^2 


aa> jJaj ^_ j j^Jk! ^Sj k^jlS | V 1 



































r\ 




^liJI JuaiJI 






oLol^Jl v.5^ *liJl i*\s>-j aJU*JI 01 o-^JLaJ 

ajI>&1m^I j j^jJI ^JIp SjJLaUj L^LjxJl oJla c<u>Jl 

*w2j^I <ij LL-*JL ^LJjJI^ <ij I 

:/i 

. s^.^SjLip^J 1 fiw LA LolJ I aO^O 1 « Jfl ^»»o »>. 1 A*<^ £d 

0 j^j fUJl ^jA <JL>«JL O y>- J^jl J^\ U (£n 

TfM 

Cell parts 2 uiaJf «ij^( 

*LJL*j aI^ jj j jj aJixS" ^ja 4^*»L»i oj jp^gj U^>sJi 

^yi>tjj yiy^jj Si jj ^]l ojjJu jjjjJl 4 aJL>«JI 

A^J^cJl i»jJL>sJl __51 j>xJI A^*^lp ^-wwvJI 

.Cell organelles 



JatJL^>Vl 

! jl Ijili ^ r ..^ a > Jl^xaJI 1 ix AjL^ 0 

aJI jj-l aJUUj aJLJI A-lsU oLwaP • 
.1^ J5 

.l$i$Lkjj <uiii-l ol jJ JjjJI <^S j^Jl ^ yJLi 

. ^ j£}\ s_ -y* y 

^jjJl^Jl ^^JL> 

. oLi?JJ ^jjji-l jljb^-l ^>..5^ ^jtZ 

U^JU jJ jl 5! w^jJi J jlULl iJi* jJL^J 

oblSJl ftbj oJ^- jS 

. ol jjJl A*JLot>- nJl>xJJ UO j+j 2) 

l^ULlj z\y}\ oUj! L^ULl jjU: 

. ol jjJl 

. JLJljjA.I Uid, ijUl UsM jjlxJ 

g 

. IJ L^VPj 4 _jLJ ^jjzj>xAj 

Uitlj v^' jJjJl ^5jdl ^ 

. aJI^I 


ra ^ 1 u ti 


iJLitl frLlp • 
aJL^- 1 jlJb^ • 

f * 

ol^j • 
4-JLi-1 sZa\^JxS' * 

f>~ , >\^ 1 * 
j^jjjj^/1 aSLjJI • 

Endoplasmic reticulum 


Cell membrane 

Cell wall 

Cytoplasm 

Nucleus 

Cell organelles 

Chromosome 


Golgi body 
Lysosome 
Mitochondria 
Centrosome 
Chloroplasts 
Ribosomes 
Prokary otic cell 
Eukaryotic cell 


\j jJu jS y~A • 

^S£y> • 

c-i j~a>- oijLi^yu • 

oljjJl aJ jl aJl>- • 
oljjl A^i-A?- aJL>- • 






























x .x. / x.n 


















: Cell wall jlJL> :Vj) 

cell wall ^jJl>- L^xSsJl oL^J l>JaJ!j oLJl i?L>J 

s_iLJI "ja <u^»Lwl oj y*u2j> jj&jj tL^U-JD ^pjJIj 4jLoj>JI j!jl>J1 IJla jjj .^JL>JI *UL*J! ^Jl 

*UI IGa sUUU ^( : . ) v_<uJL>Jl j!a>* 

.a] <LoljJl 




V'UI UsU j\jor j jjJUUl ^iUi .( 1 ) Jli 



:Cell Membrane (plasma membrane) pLiili) SuiitJi iLuli 

.Lgj Ja^>woJl Jau»jJlj \jyJ>xA J^lajj <uJl>«Jl ^ aL*j *LJLp SjLp 

<_JL>- ^Jl <uL>Jl ^jA jj jA ^Ja^> ^ jjJj *UL*Jl 1 Aa 

.GGJl ^jl>- jJl jUG>I 


t Nucleus 


SljJJl : Lilli 


^j .^jGaGl j! jj£]\ Jb>-L> La UIpj <z~>kj La !Jj aJL>JI oL^p ?w2 jl 

Nuclear membrane <jj jJl s_3*>UJl jl *UjJl ^y>+~i£js£ *Lii- Lfc tiJl>Jl lu* j ^ GlpSl yi\ 


^jA y*j 14JL*3 jJl ^jA *LJLaJIj J*>-yj J^P 31 ^Jl sI^L yi>*A ^Jc^3j3; ^J^t 


• ^ j ^L> I ^ 01 y~> 1 L^*3 ^ I ^4^- j 11 ^) *>l>- 


]p yS- ^Ip <£y>*jj ^Nucleoplasm ^jjJl JjLJL yo wJLLi JjL* ^^JLp 3!jJl < 5 j 

v_ —w^1 p LGsjI 3l^Jl ^y^j US' .Chromatin l,^ ^Jsxj ajc\aj 4 JLJ 0 

Lj^UJI iJGJl 3l yj Ajy JA yS\ Jj >-y Jij t(V JiLi) Nucleolus SjjJLj Jyu 

.LAj^Pj j^Jlj C^Gj 1 jGl jl 





















\Sjy 


JJJU V* sjfAJTM 


5lyJl -_Sj;.(V)Jii 


i Structure of chromosome 1 » r uS >3 

Sw-*' 1 y 1 UU Lo y^> y& y ^ L ^ & m***j , I Aj ^ P s. - 1 | I ^ L—**j I p Lj I L® ^ ^ J 

ill>- yJ\ ^ ^ y»y>y£]\ Lj t(A j£i) Chromosomes 

ptoX^p" L^o p/3.> • ^^4 ^jJL>Jl I 

/^jAa \_ t ^ Is « JS j .Centromere j^www*i ^ ^a*j 
JLJUj^S" J£ O^Soj <.( *\ ISLi) Chromatid JlJLj 
^ o—%o ^Lo s—A*-Lo DNA 1 

oUjLcJl DNA Jl .Histones proteins oUy^Jl 

j la r i?j U5 IgJJJjj tiJUJl J5w> la r ^?,7 ^Jl <uJaU<Jl vV 
.—>- ^3 Old./?)! £y+J>xJ ^^>*Jl JSISJI L^L>«J Aj^s>eJi 4ls«~)*jl 



^IwAii *bjl oL» j£}\ l\jX~« «(A) ^JSLm 
U-U 


$f*Uj JA 


£r^r ^ ^r*i ^ 

iJUJUj^l ^ti J^l^l 
AoL«^j^J1^jLjO ^ y* 3 li 

11 |» l 4 jI-\j J ^P 

£r^J J^kjl ^-J 

-LJUj^Jl ^pU-l 

J ^ y~n yA y S \JL 

4~-olo jS^\ 4^-UJl C^La y^>y>jS^\ 

^Lwsjl Ajlji) -Upj caJL>«J 1 SijjJ 
a^lUJ v_Apl,.^2 I <ZjJj>tlj JL) Ju>- ^ Jtij>- 

e5^ JS £wxJ v'j>" 

. jljUj ^Jl 


oLjl 0 -La (3iLg^O JJ J3j ^ya Ajj yi 


•J 9 


;isai 





. j^L 


ljjJ-o Ixw? -L>-bi 4 jApIa)I ^Lw^'^Lj L^jS/ I !- 4 j oL-^.wsJl jl oU yj»y*Jj£> Jl Ujwi-^ 

.4_JL>xJ! djl 4 -JLo-p pLlj! ajJa»Jl>L i 



/ \*n 
































: Cytoplasm s L*jIj 


*UJl col4^L>%Jl *LJLp >xJ' oJbL-* A^Jj ojlo ■ A j % I I 

iiijJl ^Ij^lj P*ijl 4 ^C***» ^ ^1»P ^ ^ I ^<3 jVs^xJ . 4 j j^ 2-*J I ^*P 3 ^ 3 ^ I I I ^yL*J ^ 


^1 ^aJl <-*>I J Lww^S^ I^JLp (_5^i 3^3 L^-L^-«-a' ^JlP ^3 *XpL*%j 4«alpO 4*J*>sJl s_* ««. < xJ 

dJJ AS" <Sy>H3 .Cytoskeleton iJl>Jl JSLa J j ciJL>J! J>-b £-J> j» y* iAk^Jl 

olwi*Jl oA jXs (.Cell organelles <cJi>*Jl ^ 3 yu ^zil ip S\yS I y# ip y^>^ ^Lp 

1^ ^ ^yS' 1 sjl^ L<3 a-sW 4^J l I ^^3 ^ L<te%*P C«u2p ^- <> .<.^0 ^ f" L>X»^ ^*P 

C t t ^ ^ taAj 1 4 ^NmmaJ| l^Lol 3 ^ 4*J L«Jc*P ^ l«P ^0 €"LaamXJ Jp LpX^O 


»olvi^'L*LjjJjS" 


»Ribosomes oU^u^ujii 



^3 jl O^j^oj) ^ j*)C ^Jl ^3 Js^-y aJsxj C I ^3 ^j-o J jkJ 1 ^w2li ^ jJL o^j*Al**~a C^LwSLP 

ij^>«j! L^jLwLj^P ^3 <Jl>Jl OA>ww*j3 1 ^Jl 04jdUajJ jJl <L^>- c(C->lp^oJ>t«i 

aSCjJU ^>-jl>Jl i 2yyo ^taJiP yS^] jj*j ^ l ^^Jsxj3 cIa^pj tJUJL>ti]l j ij^jJI ‘J^* 

<uJL>Jl ^73^~ (^1 4^>j^jj^xj^fI a^w^JI j^\ ^l^oL (*y^i3 t<u>j j^\j jAJ^yI 

.l^JlP 0%JbcJl ^2^0 Jb>-^l Juo (c^L>jJwNi 





•Centrosome ^•j< J . T Hp... r ti 

^ySLXJ y>rLi Lo^ I Ijp) 4«ol^^>tJl ^y>u 

cCentrioles y_y^Jl> jiiyo yyys jy^>- ^JLp ob^kill 1>M>- 

. Centrosome ^jSyj\ ^>Jl U^JLp jJLlaj colyJl y* ^^iJL» jUij 


v^JL>JaJlj oljLJl ^3 j-*Jl ^-*->«-il ^>~3i N 

<d]al* ^Ip ^ 3 ^j^Jl ^ ^Jb oJl* ^ 3 y>^3 coL^ia-flJl 

y* sj 3Jy^> J5 Oj^cjj .oLJpj s> / %j2j 
^jl ^3 w>Lj^\j ^3 <Cu 4i-s3jJl vJ!jLwwwsJ V y I ya Lp y±>*-a 

.(^* u l5^) 


o*^^> ^ vwcJI 3^"^ *x<w^j l . - -^* cI ^ Lmo«j I p1»oI l»<>■ ^ a 1^^*^ j51 ,^-«. « ^. / > t_ ^ 

y^ ^ l +J3) I • | 4««A^cJ I ^ L<w%o2j I t ^3 wXP CwvO 4«%l^cJ I ^« ^23 y^ (. «3 «XXP I 

.^\j^% -Ui^i j^si ^ f u 

















P-^uSLdUl j. 


* Endoplasmic reticulum iu* J 5b 3 jlj V 1 aSLuIJi 






<L~«J 

L»5b- ^y *LJ L Ji J->N 1 

«A^" ^ ^4J AmimJ \j L.Q«<S<0 

jJL>5M a^ULJI 
L5b»j oJbcoJl AjUaj ^9 

^y dJUS .c-lwaJl ^JLiJl 

A^UmJI ^.A"? Jg a- 1 *- * 1^ * y*^ 
. 4-wa j I 


ot- 




jJjl 

. •( > > ) JSLi 

.<Ul£JiJ-»i -- .Golgi body 


5S® (.UiJj J>Jl iSLi ^ 55LUI ^ 

JajljJl <J*>\j>- ja jjjJl iJlA aJUJI Jj>-ta 

\i £Jl A3»J-UJl J^- JUl 


p-^Nl l-Lgj ^y>*Jyr jlp- 

^yr A*tf JUOJI Jl 

JJy <gU? j ^JUl <.(Camillo Golgi) 

.p ^ A^A pip 0 jA 


O^wlwWM^ Oxlai-^oJl <LulJL*Jl ^j-»>US^I ^jA AP j*0*>tA OjLp 

JsUuJ UJ aJUJL ^y>Jyj- pL*jJ ^IupI j .^ilJ>5fl 

oUy- j_>- p-~j>- ^ysSJ>xj jNl aJISJI 


JjL*» p~*>»>L> Lu2jI IJlA ^3yj 

jl*>- j\ (Golgi complex) y>J y 
US’ <XGolgi apparatus) y]y 

p-v-L <_JL>*iaJlj oljUJl y <-3yj 

^ .(Dictyosomes) oU yy?£jj}\^ 


^jA AP y**>cA j*£> 4^o \ A^wJLil l-Aj jAj 

(J L>oU A+\a/3«)' p jJL p-> t4-UUJ! O^UA2jy*tJl 
J>-b 1 $U*j j\ t aJj^JI J L^l^Sbl Jl L^p jy p31 I^-Ip 
* cU>cJ I fc’U^Ap A^wu l^o yA ^ 1 ^o».wj ^LJ > c^P*~ 

,4jjI yl vJijU x ii^S’ ^jUJU aJUJ! La^Jsj 




























<JL>- 



& 


<+0 |» «/3& w>u> j~j* j^JU! jjs i( MT) Sjl 

.^Li 'i*j ajJ>- ta 

-j^iLUi j — 


-bJL*Jl J |_ J*u 

Lj jJJ jS 

o^-LiS^ j&\ Aj «Aj>-jj*^I 

^ \ k_j j *.» L>^ JJ ^5 ji~«Jl 

. wL)l>-j wwvj V Ju ‘vJ l»_J 



■ Lysosomes r,u^.„ J? ,.. J in 

I 0 0 ta) <Xvmv^ itfWkP' L -J ) y>~ 

^jJ>tJj t^>Jj>- j»L^i jj jjSw 

4jt*l3JJ . A^Jp LgJ 1 s 2 ->L^jJjV 1 4P y^yA 

dJ l» +S2 *J' J L*>UJl ^yA 1 ^ J*w*» j»*<*««»AJ I 

bUJ^j toJjli J»*j t ^xjl 4 &I 41 J! jl 4Jww*~oJl 

a\s»aj \jj L^P^bl i^Jo .ilj^Jl ^ */2 A 

aJL>JL! ^Swj L5^ la.^tl ^1 ^Jl l$L y>x3j <JL>J! 

L>^>- 4<JlbJl ^JIp • obb^Nl 

5^j>-d->bjjj^M pL^>.J1 ^jJ! 
jJaJ oLj^SbJl ^oJJj oloj^Ul 

oL>^L SJbJl /b ^j .Or JO) U^JI 

*LjL*J <U o\>^A d^bjJj^l 0*b ^4*/0 y^i J*w*bJ! 

.<ul>*Jl oLj^« 

■ Mitochondria bjjjjS^Wt 

JJ J aJUxJI ^3 iiUaJl 0-0 ySAJ LjJb ji jdoJi 

^-~£J I SiycJl jJLJl ^P Jbl JsjI j]l 

4-b>cJl ^3 Lftjj^j L> j-Xj jij^w<*Jl 


JJLow) t^jj^LJLp JjO bjlA>" jj^l) C J^dJi A^^wsS" A^oU^P oUp 

Jl>*I^ ,^1. Cristae »*_3!L> »^_3 <p j^s^a b^^b-l^xJl ^ja 

A^j bi—S\JI dJ^\-pLiJl 4»%lp <Lj*\j>x-) ^JJl ^gja^ll As >-Lwwfl oLj ^Lp »^_31 j*PN 1 0-b J <i jJl l^j yS*J>- 

.olkJl pldj ^ ^ jdl 


( ^ I ^** ^ J C ij ^wL w ^ k>_^* l^J ^ t >i I ^ J^IW%IW^>J 1 Lj J *AjJ^ J>m« 0>3 I ^^w^XJJ 

Oj^jj »(jj^ji->«Jl <w?L>tjj) <ujlbiJl j^Jl oJ-^SN < j*o Oxjbl iiliaJl ) jjj>b a*aj^\J1 

^5b-> ^JJlj ATP oLbjjjJl ^j*)\j ^jjjL <-3 j*j ^pLo-sS' ja ^|5w» ^3 oxjLJI JiUaJl 



.^5Sj* 0 iillaJl 4 -JL>JLJ 



















2Laj! jJjl iU ^1 jl4 


(Vacuoles 

^ y^> tC^^jjLwwj 4 JlLi^o ^j^LpULs 4*wJL>) 4*uLJLp o^Lp 

aJL>JI O*)lo33 j\ tiol jjJl j^Jlj *LJl 

ciol^~>Jl ^3 ^JL*Jl 0 jJSJ ^>*->«Jl 0 jZ*-*P J .lg-^° 

.ijLJl L> , ^\j>Jl ^3 jS\ j\ o jyS oA>-lj o y*i3 ^ 
tPlastids GIjuIwMjJI 

^jA f-j yj\ 4j^\j .ilLok . la >23 4^oUI L^UJl Jj>-4P4 *uLJLp vI*>L..q3P 

ly^jj JiS" ^3 5^ ^>- yj>\ 4»^waJl L*-o +/2 *-> A.il>o 


^1 ijLjJl aJLsxJI jl jJl y 
US 1 _ljuw *)U] \ 

*yj J\ j' 

y 4j ji^Jl 

. j>wJ >j y US 


toUw 2 Jl ja ^jj ^1 J^r jj N ol jl^-% : Leucoplasts jjJJl i*oUp jl c-LuuJI oIjlju^*>U1 # 

JjljjlJ Uslla-Jl jJl>- L>^>- y <b yT j-*Jl viJUj LgU «j <. LtjJl j5lJ ^*jj 

. U^IjJI ^J/Jl 

cCarotenoids yZ jjl£J1 olw> ^Lp ^olJu^-% :Chromoplasts oIjli^*>UI # 

. vU«3lllS c->ULjJ1 ^ dU3S <• jLoiJ! 

£w? iJyZj <.*\jJl>*]\ oULJl jLL-^j Jljjl y y iChloroplasts Zjj 2 s>^\ olJUi^!>UI # 
j y>Z iuLo*5 5JLU ^1 iJ yji Jl iilkll J^>o ^Jlll Chlorophyll j^i!l jJz >-1 JJjj jiSJl 

p | J^^e] 1 0 wL^^- I L , - ^ yj ^ ^ j} «/3 11 4 Lx«w I *A_Jw<i-P ^ JyZ ^1^«J I 4*0 L«. ^ .^. ^ J I Is > I ^ I ^3 

/yj 4*^?loliJs l^JL>-b ^j^Zj t Stroma Uj^i~Jl ^+~Z A*JL>-b ojJ^>o la^o 

^ ^ (l^*wo) Granum ljl^>«Jlj <~3j*j b L^Jw« ts* ^JlSs*JLJ ^jLL^ 4X^a ^JLp 4*3»>-I*aJ1 4*w»ip^I 




*1 y^aii-l *( ^ o) JSLi 


j-2 ijJL4)J 


I ^3-LOJLJ 


Jajl ^ y/2s> )l S^I^b) Aj ’'■». ' ■■ - ^ 1 - ^ i ■ ^±~*2 |JLA wild jJLfi 

:JUI 


y 























LjLojdLlJtj 1-» ,7. >Vl 


L-uS jJJt J^i 


L 


4-jjt^ojfcJl A-Uifclij AojLuJI 3U iai li AjjLa4 


OU>iJI OLbUlLnl 




c ialJLJ! Ula ipJJT>Uj OjLxj 
L^ l)jLioJ La ^ oLla^-^La yy* aJJ ^-iLsA? jJ Lo (J y>- 
a^p^L-I iJ^3Ull J*>L>- jJl p-lJ j| ^ i3jLi ^_i <. ^jfuj->"^ ^jcp 
. Aba <u>- jZjj *^LL>-L**« ^_31 1 **Sj 

: J^jJt 

oL> <-2j!b ^y* J^jjl il> Jl>- A3 j j J^/23 J iailil | \ | 

CA^>- L>-j ^Lp APj^?j»4 s-Lo o jJa3 JP' wL* jLV i 

. jLS\ *Uaj<j LgJaP 

dJa^o 4-tiJL i ^_> (4x)^o jJLJL> iij^Jl ^^>t3l | y j 
. A3 j jJl A^>JxwJl AA-iaJl Jap-^J t( 1 Ox) 

. **113^ ij tL^ aj^JL^-1 tw«*S'ij*Jl a-l^***^ «. l^-uLi ^i)I ^£l*j [ r 

oIa ^jl ?iy^\ J jVl ^1 v^lJ^l U .(40x) < Sj&\ si t 

. jJl ^^p La^I^I w l^w'j U^Li-l ,3 JvJl 


H I i'll i I I \j_o v^DAjqHJI 

. *Ljli«JLijl <uiii-l ^J> j ij jLc« 

1 rfnl m i S I g_3j_oJ| i’jIj I n\p J l 

jJl w t Jjy J 

*. r-Lui~-^M 4 L^JlJlP j oULJl Jj>wJ 

OjqUcLoJI Olq^Ulq :>lq_cJI 

4 w’bj k ‘Up-brj C? 1 ^ 

iilLj L^Ul- o j~aP <PyJ» 4 *U ojUai w JaiL# 
. <-£ jA ^J> yj> jQjZ 4 jL-jNl -XP 


. OL^oN I Jj>- AjUaj L^\iL- j>t-Jl ii>L^ ^ “ T ) a^jLwJI <ol jiaiL-l j ^ | 0 


^lll 
































oULaJI nn 


jl>JI ijllaj aJL >-j LojJL^M oU aJL>- ^3 iS Jj>w> > 




aS v— +*S\y^}\ 

cl Kt 

jl>J! iilUj aJL>- 

La_^l oU 





j>UL iJLJl Zjj)\ jjk U |T] 


5JUI ^jjJI U^U- ^ lfdi*-N ^Jl oLS'jdl J**J ^ S 


.i-lDS w->< ^—3 ?^A>«jlil -UP ^JaJ j*J LgJ^Jj tlgJjjj C~*3 y ol.^?>ll La t 


:^L 7 i.luj>i^I 41111 

IJla jyj lit* 


*♦ 


x .x. / x.n 






























e, 1 <7* *1 


c 


^Lylj 



l Ljl j)l-*>. 


. *uu \ijL^ il>-u -3 dd, jjvA rr~j 

frLjl ^Aa.u ( _yla*j ^jLJI vl-jjJl {jA <L»-L« &~cS | t | 

* 

. vI-ojJl 4 jLJ^ frla** ^lp 4-*pLJl OjLJLj /^o ^Lli jijl j^Y' ! 


I ri\il iii i S I q_2ij_oJ| OIjLqlLcJI 

.T-bui—c oIaLoII i *ua^*>U.' 


djq-UcLoJI Olq^iJIq ;>lq_oJI 

o^LU - *■ l* - jU si-jj - ^l^-j 
. <*£• U 



:l.g LI Vi^ oLjUjJI Ja%uauj 4in.^.^LU 4111 

?*loJl ^JLp <uSwj Jjo OjJJU OJL>o liU [T] 


.C-o jJl ,^1p La Jbo SjLtJ sL> jl>cj liU ;Ja>-N [ y | 


VaJUxJI c-Lip jJ ^3 ojLtJj c-ojJlj p-LJl J5" U j !ot*LiL*Jl pr 


sgivrwn^i ^iiii 

^ iaLlJl lj^ lit# 



















































(PP 


■ t Jjt 

^1 ^p~) AjjL^JU ^Ja3 ^1 ^iJUL* a3 <j <Ut>| c £Jl ^Jl>tJU*»! | > | 

.(p-r* 



{^jjj J^" ^4*oJi*il ^Lw%J 1 (J^>- J.1LJ1 i^-aJL ^*-5 t | 

.diUL! 


OU)iJI OLblil^l 

. ffl 

JbllJ.ll.JI 0_O UDAlilJI 

oL*l>- ^jA ^y*jAj &\JU y*J 

fcJl 

[ n\ j[ iii'i S I q_3j_oJ| OljLdloJI 

^\±\ - j\&>y i - r *sd\ 

Qj gI Wq JI Olq^Ulq ^Iq-oJI 

dai — J jj*-* ^5t» j£ »^JUL- 
^jJ^* JjL- - <J*\^ - J^JI iw?y 

v _ J 


j 3 LsA^o *-ca£ ^Lp ^LLLmJI «+***> ^3 v* | 

? viULJl iJj ji>- ixiai J5 Jlc lilo • 


? ^LJdl i^y Jif liU • 



li L^ I- h ^1>- l^sixj v-O^JLo pi £ | 

i(^) J (I) ^jvlSwJl JjL® • 

<t> • 

M • 

^ iolj^Jl o>L»jJUil A >*jj • 


l ioL # jj ^>-1 J^Lio o | 

? J.U1I j£Ul* ^ ^yll Jj^Jl ji v^U 



? p^>cS^-l 4 j^Lw*JL* w>Lo y*ny*Jj£}\ JlA • 



JP^' J JHr* J* £jj J_^>-j liL* • 

tJ(UU 

? JaLlJl IJlA liU • 















































laLikj 



JSLiJI^-jil [T] 
* - • I ® 

:\ 

:Y 

?^ii>Jl IJLa aa«1»j l» • 


v^-' r 4 4^' J 5 ^ 1 H 



'.^J iJiJ-l i . :l iJji-l ? L^U-I £jj J-b- • 

juiiouui j^i • 

:r, :Yi 

:Ai :Vi :l 4 :o 

:Y • * A 


.^ihjL>-l j~~i ?aJ^A-I ^y> y iiljl jW lil J^J^~ jl £*yZ ISlo • 






















































Oj wJULal .ol 


t 



L*>Lil-lj oljJl iJj'i J5D oj^ol! <J | x 

a^wL>“ ^J»>- cjL^>U a I oLJsJl ^L**j I Aj^s3jJl w>Lol^Jl 

.wLob-l j~*& S ol^Jl ^»l ol^Jl I J^jl^Jl |j-A 


ol^lll <LJ Lg-^o 4*Jb>- & viols' bl La 2Js>- . AjlL^ 1 o*)L>- 4j^\j oLibJl jiu j ^LJl <JjJjL-l | fc | 

Ijtw*o3j jSbl .iol^w>- ^*1 4*oLo wo IS" bl La ^A>- cSl jJl 4*olJi>- l w-j IS" b^J .oljjJl ^1 

.aJ^ JS^oiJU JSJ Ajj^l^ 1)1 jl^JU 



w; iJLi-l 

IU4-! 

^ jji 

O j>*yo j^P 



^JLi-l jIji>- 

>yry 

iyry> 

iy>ry 

A-JliLl c-ULp 

0 y* j\P 

<Oj>- j» ^\P 

2b ^>- ^a 

c-11 kjlj 1 wLJLwfci *>U 1 

O j>~jA 

o^^>*^a 

O J-0 

LjJb ^S" jill 

<b y>- y* 

^\p 

b ^>- j^o 

el y]\ 


l(l) <uli-l • 
:(w^)iiiLl^ • 
*(-^) <uli-l ^jj • 
: j^Jci I • 












































'tom 




^Ul^Uf 

«♦ 

oJlill J^a-oJI 


D iffere ntiation* offcellsiandl diversity 
of plant and! animal)tissues; 


^ \aZl~> .L^L>*Jl JbJLxJl ^jA A^>Jl oLol^Jl L) 

s_5^3 4j>t-wsJl ^yjj£si Leo L^>l>sJl oJLa 

?^>JI jSisaj ^feUi^L fUJl ^ 

Au*Jl ljLuISIII J* U A«1H 
Organization of living organisms 


t^l JL^Vt 

i^l Ijili ^ ..^3 > L*2 jJ 1 I J.A AjI^* ^ 

A-wl-l t^ljJ) JL*j • 

oJuap 

. ^ 4 a «^_3 jjCsj • 

• s —^la ■■..».Jl yjjj ^JT • 

aJLjJI £*1 jj\ ^_s j-oJ • 

. iJl^*^-1 j 

. A>WwjSl l j iJlP • 


Ip^J £^1^1 v» 5^ »«il)«U *l$JUP ^3 4^*2v2>Jlo L^V>«Jl 

jr ?0 La i) jSLo A^^>fcLoJl L^UJl ^0 AP J.S’ ^ L~«" c! Jj>-I J 

£* j»la^7 ^1 iJiiJ! aJLaaJI L^UJl viJLJi JlLoj vTissue ^jJL 

.0*1 LSw) <wJLaJl jlJL>J il^SLa LsA>«j l §»/a *j 




J«ap n^*w *( \ *1) 4 jSw 
v—L<aJl jl-l>- 3 




^3 ILLwa ^wjJL] a)^^ oJl L^LkJl o-ulS* 1^1 

(.Simple Tissue L>x~~o <. aaJ?jJ1j> v^~5* 

L^t»^»vO ^4ywJ Aj L L ^>sJ 1 1 I 0 1 ^ j L® i 

J^c^i Lw jjLJj a>^J^ 1 ^1 ^1 j .Complex Tissue L5 y> 

lg-> ^y& ^Jl aj^>J 1 Aia-^j'S 1 ! <L\}j£j tA :r >J! oL$l£Jl 

S\ 


u\ n Mn iri4 tl 


Simple tissue 

Complex tissue 

Parenchyma 

Collenchyma 

Scierenchyma 

Xylem 

Phloem 

Epithelial tissue 
Connective tissue 
Muscular tissue 
Nervous tissue 





, UaP 


^mJ 













































^Organs LpJ* p ^JLkj bb>lp^o«>xa ^2 l ^ * *-® b^ljjl^Jl /^o ^2 apt^J'^I ,+..la.*« > i^lU-iS* 

> ^ ^ ~ $ *~ * * * >^ t ^ 2 

oj*A ^JjL« «-^*>“*4»~*«*-® fljU^^ 4jOlxJ 0,JwO-*J ^XJ 1 4>*-+~J')I\ ^y9 APOjLp J^ugp ^S”j 

oLjI^JI ^L^apl JL>-i ( W ,_UJl JJL JlLo j coUI^~>J lj oUUl ^2 C'Ls^pS/Ij a>x~jSM 


jiL^J . j*Ui> s^>Luap1j i ^*13 C/* ^ < ^ a - K/0 ^ jj5oj . jL*JVl JJU L>*A>J1 Sjujlp 

.iilS *lj>-l ^i JUJl ^jl!I ^ I^JUp ^3 ^UaJI j ^U<apSllj ^UJI o^L^p 
A-sPj'yi aSC-J^j ^jJIj ^wJLaJU ^System jlg^JL yu Lo be* ^Jl ^Uiip'yi ap j ^£j 


^pl^Jl aJ l*a ^Jal^bj oJ^^-SM ^JaH>j .( ^ A i5w>) ^£jjJiJl jl-£>«Jl OAjjajJl 

/^> J- 4 J ^<SJJ^ jl$>*-U AiU^NL oj*p-S f l ^0 JbJjJl JalSi ja j j£j jLJNl ^>*i ^Organism 

jlpJlj jlf>Jlj c^LJl>JI jlpJlj jlpJl ioj^S 1 ! ojjb 

^jIp Jldl JL-Jl ^2^u .Sj^Vl ja U^pj c^^LaLdl jl$>Jlj 4^1 j^-)/! jl$>Jlj 

.oUI^>JlJ oULJl ^ja Jj£ ^j-o IpW^I Jjjil 

Plant tissues 2 LoLcJI AatubVi 

« ♦ ♦ 


! 4 ^Ox-wjl^ Ala^w A>s-wJl ^)l <UjLJI A^s-^jNl 





Simple ■ au ^ , “: tl AsfcoJVi >V/i 

:ij^' l^*j tissues 

■ (Parenchyma) nT.'ii^-Ji ^,^‘Jt ^ 

oli.JS^LlI 0^JmLwmv4 j\ A^Ls^J 0Lj ^ ^vmJ 

.Aj j-^JL3 bl^lplj3 L^bsj A>-JJ CAj^ v ®ji aJLSj 
<ij I *)\j ^Jlp jJl T^bJl Ij*}Aj>- ^ jZ>*j 

L^S . l)^U l A^jAP j\ Aj^^® j«/3>- 

Alilo-a ^51 jl oJL>-lj 0j^xi ^lp aJL>J| 

1 ^<Ji t^ wwvJw 1 1 \>S)^y 3 • AoI ^^ 9 ^1 \^ ^L^>JL) 

^1 j^Jl jl^>-lj ‘(J^ 0 w 

.AjaJLo*P ^jp (Jj^wwa AjI Lo*S^ clJLjJlS^ A^jljjtJl 

i(Collenchyma) ^.l/L it^li gc^ih ^ 

^>- ^x-^wvo j^j tjjlll j5^!L JL4A[ 

jv-laHa ^p UaJlxj AiaJjca IajJL>-j cp 

Lbj l | | | ^PfcAj ^2 ^ ^ wLA -XP l»M«J ^ ^ ^ 0 ^ L ^ J 

.A^w*>lb«Jl Aj^JJI AjI^SL 

i(ScIerenchyma) jiSL^Vi g.,uulli ^ 

Lj^ 1 ^^* ^^ wwj l <— «1 +/2 1 i 1 fcOw^ lj t \*jS A ) 

^ Jbj i. jjJLJLJl ^il A2Li>Vb 5 ^Uj J-X>J| Alalica 

.AjjAi^Ls^Ji AjL^Ij tOLlI ^P«^Jj A>j-*2^> Ij-A 


^-~—> «( ^ ^) jSLi 


^ «( y * ) ^iSmm 





1 j-uUU 


'-il ~ .~> Ajbcu.^1 slL^w j! wLi 

: JLJI ibl^1 J^>U JA ^j-aJI «ywJl 























: Complex tissues 2uS>411 xLuli 

^ ^ | ^ W I ^ I *^nJ Ip I I 4 S_^»' Ls*J I t ^3 ^v * > i 1 4^C^wU 1 A,L«-*3 I 

. oLJl ^3 JJLil jj tpUJlilj ^JL>Jl 

x(Xylcm) ^nTAtt s-*-ufcj ^ 

*-»_ - - -- ~ >r 1 1 d Jiolp JJ k, - - ^ i > 1 A3^^»^Jl 1 t ^lp ^ Li I J'2.)' w 1 ^T- »^9^J ® 




i(Phloem) *L*Ui 2 -u*j <* 

*l>JUl AjLJpjj <-~S y \£ciUl ^Lp ^Ul iaj!jJl • 


Animal tissues 2 Lul> c*J» mVVt 

## V «-» # 


! Lg-pjj I 4jl Ja^Jl J5 i a^*)I— o'! ^1 jj! 4-*j jl ^Jl Aol a>s-wnJS!I y~**j 

: Epithelial tissues 2 lu MLaJi SLauJ 1 VI x Vji 

jj5oj c Jb>-ljJl Jyj 4 j1j jL>tJ s jia-o jl ^jUxJl ^0 ^^>Jl ^Jaiu ^5^1 O^J'yi 

.aJLU aJ*>\j>- is La L^Jwo -Lj^j tliUJ «JLu2*>\juJ1 L»*>'l>JI ^ j^S ^jip ^ ^j*>UaJ! 

jWb vl~>- ^ 5J^Uajl 

'.h-LLU*} ^ ^UcD gM I It 

!4jJliol ^y»j t( Y Y J5w») oJL>-lj iLi? ^3 oL^l> ^.laV.T 
o!ijliaj ^3 US ci^JaJLUil 1>*}UJ1 yo o«b>-lj <uLU y* ^Ji.)ya :Jao-uijJI ^Jluj^JI gvuu-MI 

. 4j j]\ ^3 Ao 1 ^-$il «*^- , *)U2 j^> tJl 4 j^o*AJI 

. aJLSJI oL™j! AjUaj ^3 US cU*5UJl L»*>\j>JI ^o oAp-Ij ULi? v_ :kvi.unll ^..it^U 'g.y *lJ1 

t •** 

.^L>c4^Mj oJbc<Jl ijliaj ^3 U5" cAj^UjJI y* oJb^l j aJL\p yc <-4 ]ja ;lajojujJI ^jLajdl ^ui-aull 


«-L1p 









Jjl 








ik....JI i_Jt>tUJ( o.-j'yi Sii.1 .( Y Y ) J££ 






















s ( ^lolusla ) u5 jj» ^ ^Luuj<^ 

I A^JULol t( XT JSU) oULb SJlP J oL>*A>- ^la^T 

iAfljuaI.1 Jluj^ uuuulil 

J L 1 * - ■' I l ^ «/3 Kj J>3 1 I j-lK.— 1^ OtaXp 4^*^ 

o^JL* J US' tiU^>- L^> U>rla^li AjLlaJl 

! L^>J c<UO^0 w~~~>- 4jdb>«^0 J*>UaJl 

.Si oLJjJl aJIU J US ^ jUi^Jl plJjJl j *UJl Uai^l • 

.jlUJI o jJij J US oLjjSUJlj cJUjIj La j~£z ^Jl L»*>UJI ajU j • 

. iol jjl <W?Sj'j <U^sAgJl oLiJl J US tpUJU aJ^j lg«ja :> > ^Jl twijjl>tl!l iki>J jl ^il • 

:Connective tissues 2uLiJt :UjU 

♦ •♦ 

jl <uU? aU> jl aJjU jJi t4jjJb*- j\ Ulo o^Lo ^3 <Lw*j^Jc4j Lo Ip jj o jlpUo L*>U- ^vo jJU 

ioLp^^ SJ*i Jl UUJi) £j^ w(r £ j<U) UU 

Aj^UaJl ,j-« aU^A>- j^ AjL jU»jj tljUjjl ^1 ^j^/I JS\ jA i JjhftVl i^UaJl £L^Ui*oll 

|Jla JL>-^jj aaU>«UI pUlp ^j A>wjl Jajj <UwLiMI ajUU jj c Aj j^Jl ^o o^*S i >-j 

.lijLUl Jj t(<LoVl uU) JlUJI o^>cj 

v>»i <■»>< A*J«*^ Aj ^»L^“ /^<o oL> jAj k ^jU?xJlj >LkaUl jt-U gL^uujJJi 

U^U'Sl AliJ ?jj Cj»UajJl JL>* ^3 j»^Jl£Jl 

A^U'SI aUJpjj caAjU Aj J>- oSU jS jAj c»^UJDlj j*jJl J^Uo i I^LusJt JL-cuiJJl 

^i j^y\ -^i oijuji j ^ jUl^ui ^ijjji jui) 


& + <&<£<>< 

%?£>%* 

• * 

o Q> % 

(f-^0 f ^ 



f #■ 


<s>( 

Rod* >Q 

(oj jJii') 0 L5U ^Uc» 




oUl ijwjVl JA ^L.1 .( T i ) JSLi 




















: Muscular tissues 2 uLajJI 2bbuoVl 

4.1 -Jl » 1l \ajS^1p j j ‘ i-, &j> j ■■r? ll A3 .■ll’..! ^ Jajl jJl jj • 

t Nervous tissues WLccusjdl A.^u.VVt :bulj 

^1 C—»IS"I *! L <uJL>cJl C*>l ^wwU2xil L)*}\j>- ^j/2 «j3>kSj 

i^\ j ^- 4 4 ^ 5 *^>«Jl Ji ^oJl c_ 5 ^i ^ 

c-Lsiip'y AiaJijS/l SJjj^wwO On^sj'yi oJLA j^Ixj IJJ jl O^LA*J ) 




,^wa*Jl <uLi? jj *Lj oJj>- j A^wajd! <uii-l i( Y 0 ) 



















(A_ulj 3 t) Ljl >-(^bJl 


t Stem cells A_uilLsJi bMitti <^ 

l/>UJl ^jI ^jj i^g\ .^Ip SjJLaJI LgJ L^>sJl Ip y .liL-A 01 1 £jJl>* *L*-L*Jl 


cJ*^Ka\-*j* ji j wiJJij c i»JiUJl L*>bxJlj 4 ^w2jJI L>*>\j>*JIj o^L^axJl L»*>V>s5 

Jj>-I^J l *Uj 1 L^UJl oJla j j£sjj (.Stem cells a^pJL>JI ^a L>^j>JI oJla ^ o ^ j^a iUo 

L^-Jl p ^LJ^Sh^ *LJl*Jl Ob aJLpj c^u>«JI 0 



: J^ Aw2XU~*Jl I ^jA SAP y*S>^A £*P ^ JU^Il 

^^p ^ j^oLjjJl 0 L 0 L»t>L>xJl oJla ^1 

a^JiS <cJLuip 1 j^>* ^JajcJ <upJl>- L^L>- 

^1 J* -UP Aj jJajioJi v^-LaJI U»Obj2P b/2j ^■* j 

^2j1j ^jP L^jP A>tw» ^Ip (J 

Or* di!i jJ^j t ^SLJl y* ^ j'yi 



<p J 5tt jS^ *J* jl^r 


Ultracentrifuge 


: Cell fractionation 

,*Jj 1 4Jj-A-> 0 I I ^£-L>0 ^A Aj jJUJl Aj ^>rjJ I A^JJjj 

tLo Aj jSOoJl A_iJjj>t^JI L»!>UJ! £^J OjJL) L^aI J^xJLa I 

wL^>*Jl ^jA *Xs>-\J AjAjlJ0>x*<>Jl <lA L 1 <-b*J 

A-JJL -UjJj vOUOS^ .LgjU j£aj l q A* Objj <LJ l « «/3 *J1 fij-A ^5 A-^>lj^ 

Aj^%>sJl 4Aj^i->«Jl I A^/lj^ ijjjL^Jl AjJ^tlll 

1 Aj j^>J| vI^LJLg^Jl A»ou!jJL] A3 ^ lj C Loj Jj 15* 0 

.iJUJl J^b 

^J S ^jiaJl oJ-^>-^ ^»lj->sJLw*»l ^AjJ>dJ! A»jJL> -L^JL^jJ 

oLp^ -Up aJUJ! olw 2 P J-sAa! Ultracentrifuges ap^-JI Jijli 

.A 3 U^Jl ^3 l^ «,h*-) ^jS» U^Ls-sALaJI oJlA t-_ 3 I bL^Jlpl AJi\Ss*xA 


















Aii.A //i V | l 

£^>J ioLi> j]\ Sjl>*jJI ^ iJL>Jl jl ^^JIp ajj& :Cell Theory SjyUJl • 

LJLJJ jl o5y&J» jwli c L^U- yo A**>«Jl j j&J ^4^>xJI oL$l£Jl 

.Jy <oy>-yo C-JIS' L^>- < j-« L*}L>Jl 


L^o j!jl>JI iLij J5w!l y* jySo ( ?^ r J : Parenchyma £-~Jl • 

. Aj 4 LJjJlS^ <Lj!.AaJ| }\ <^gJ I i)\y^>-\J 4 ^yys*aJi c-LlJL ^LJiJl [^JjL* 0*Ap »*_AjU?J> ^ vJl^lsL^a 

Aiai^o Lg->ljJ^-j ^y^Jl y2-*j oL>^L>- jy^J [Collenchyma y£Jl • 

.y^>Jl)l oLoj oUaioa j*& ^Sw»-> 

aJl>-IjJI o^jS/I ajL ^j <u~pJu j oLJl aj j!l> ^ y± :Sclerenchyma • 

olyyj! yo Ayj>*J ^jl>Jl y Jaij ^wJ [Epithelial Tissue ^>Up • 

. Jj>-ljJl yo A^ao jl coLj>LJlj ^JLi>Jlj ojl^>Jl£ i^jl>J! 
y> j\ ijwo o^U ^3 5 ^y>-y«j Lo Ip y SjlpIwo jy^J [Connective Tissue • 

. aJu<? I aJL^? A^Jj j I A-IjLx Aj yL>- 

yj 4 oLNl j! aJ-JzjJI L^UJL 0^3yJ ^wwJ [Muscular Tissue ^Uap • 

. .y^LJLNl ^lp AjjJjL ^sb yP 

«■ * 

jVl j 4 iJL>Jl olyygJl jLiiw-l ^3 oL!A>- [Nervous Tissue ^wip £-~J • 

.A^^>Jl 


yJay^ y© Uy£© ^ yUJl ^1 — aJI jiwVl aJl^ yj! ^Jaj <^ 5 j [Chromosome ^y*y> • 

> y ^<«J ^y ** y? *«^P l^- 4 y^1 +/2»>A ^ l g . ^ «>a 

















cjLJI 



_ _ | _ 

V~ ~lf 



or 


x .x. / x.n 






















































JjLujJuJl j 


wLoLuJl £jj3$ ^jUj cJ lift 

^Lut AojLuJi 4^n*Vyt ^ atari** £i 



. Ji-o. 1 ^-LiJ ^l!l jt LJl <p^- 4 ^ L>^^2j>«3l | > | 

.il^l J* ^1 ^ t Aj^' £$\ yJl oJlA jjli |T] 


(^) 4^ jJi]\j IfJj jUll j 





i J*jJf ijt^lrfc* 


OLoiJI OLbLLL^I 


0 


H i ill i I I (j _o i n ^ nMI 

iJLJl ja iihst yi jfd\ 

1 n\ jI Jii i S I q ^jqJI OljldloJI 

oULJl w ^»JL*Jl j}\ «. 

.L^LUj 

Qj qJ HqJ I Olq^iJIq ^Iq^xJI 

iJl y»s>- j aJLJ OwjS' cv 

.^5 J* ^ J «>w* yZj* 

_ J 



o ,i ,r t T *JlyJL ^1 £l/il \J} 

:(Y) r i J UyDI • 

:(o) • 


























































^ UL> 



0 ' ^yjSxi *■> i.-.-.-^ ^ ^ ^ . A*wL^\J 1 y* IJ ^flJ I *- - - ^ ^ ^ ^lyLJ 1 1 ^ | 

.^Ua-aJl l-XA IA jLJLLl A>t-wvJ'yi tiol^-j^l 

(!) 


! I £jj • 

!v-J ^pwwjjl • 

!ioNI jP <.Ox-^jS(I oJlA iiJLJl A^moSH ^1 y \ jj-s^ ^iUU! x [ 



. (->") t(*—>) jJ j>- ^p ^11oil! ^'^~ > ~ • 








































ljLujJU 


i2LuVi JlJJt ^,*.1*11 jdLuo^Jl I JjVt 

. ^ 9 1 0 jA ^ 0 • • ® _/ u ^ J 0 ^3 ^J« J 6 ^\***i ^£\+A \ 

.1>*>^I J&-\j ^y Jj5sX» Y 

.J^-ljJl t^-jliLl ^la„/» ^\ax>_ X 

.A&ll>cJj <U>*jljL| jJj\>\ ^ ob^>- «S2 P 4j>t^vji $ 

• iblj^U LfrLoP ^Ji£ Ss l j t<UaIa^ A-l^P ^JUl ^j-a <j ^^+-> <Ls*^h«/ 2 £' o 

.oJL^IjA^oLigjoJ^^5 ^jyiAOjyj2j^Ja^i <01^-^- «w^JLaJL3 *\ 

. L^ L*aO ^ ^*0 I ^^«*aL^“ ^jP aI ^ ^w*4 Aj ^.Lp - ^ I V 

. aJI^-Ij AsUaJl ^Loj aJ y~*A Aj jJl>- <w^ 5'1 jj a 

). tJl^La aJI^I ^Lw%j 3 j 1 c-Lo \ <J j>%Zj \q«J}aj <JAAlLa A^>LJwJ 4 JL 3 S ]py^~ \ 

I 4 jLpV 1 >1^1:^1011 Jlj^Jl 

I-J AoLJl aJIsM ^ c-l vJI^IwLsJL^^lJI ^j/3~"£- \ 

^uj^Jl jljil .3 JjljJl *!*i^Jl jjj* AdUaJl ^Lol •^— J 1 ^y^^ ^llJl aJ-o-*j ^LJjJI .1 

! y* ^ j*>L!l *UL*Jl jj£j y 

l -^ --^— ^ ^ 1 - - i - - -1 y & - ^ j ^ ^ ^ ^^a j AjS^ Ip .1 

^jA ^wljp J^IaLmJI ^y A ^pafjZ*b • 

. ALJL^-1 AwAj^j^Jj^M A^*JLU ^pjli^-l ^Ja-wJl ^P J^i. 6 w>Lw^>- x 

L -j '- l^--.t» ^->ll . ^ ^ a ^ 1 L -J ^ 0^>J ^ ^•'wwwwj I .1 

lljp AolA-JliL-lj «A>-4-o^l »J1 jLw 2^J 1 i 

• 31J! J^l ^ ^lll J ^Py JP JjJ-wJkl 0 


^-JL)i jrJl ^awwwjJl ^UJJI ^MaJ . W> WwJL^“l ^UmJ .1 


tf-l y^L^-1 I-LJL^ ^LJ I a ^ 

^ ^.^sj i ^KaMwjl a ^ 

JS J-u jjLa * JJliJi Ji>uJ! 

^Li^-1 ^^JLji-1 ^-LJLxJI y yJz^\ w<> j>s*ai j^all ^ 

t^pjb Ui ^JlPa : ^jl^ll ^Jl^LiiJl 

.^jli^-1 ^-*^2^1 ^Aa«AJ iu'^UaJl A>s_«J'yi ^laxj y .lj-^ aJ-^aI s^^L^a^Jl A^_^vJ \ 

. aSJI^I' j AwwsAI 4j jJljLl oLwijJ! oLa y^ j^JLil ^Jai^J r 

.^Ji 5 i JSCi U iJLJl Lt>UM 0 .iJLill L^L-I ^SJ t 

.i^l J jj^ ^j%JULL*il n 

?dUJb (.UJI v'ir 1 ' l i^ Ll N 1^ *UI ^UJI v 

♦• aLlL^Ji bsLtfc^St foAg. l^u<i ^Vi ^ UU lt jjS j j^!)t ^Ji y*J\ 

.y^j3 i . jlj^Z- X .OXS%Z> Y . ±]jAslJyjj j \ 

: AoJ^t c-)Lu-ajJl y* A rtjUj ^£!)l i jLuaII ^all 

• w»L «x • j^r y n 

s 4 j£ ^I U AIjuuI 

.( r ^o J5 ajL^jj oLJuJl j -4 ^jull 1 y ? aj jJjLl jj^laJl] a^L»^I ^g^Lil \ 



















.. jljJ'Jl I. aJL^Pj w ioLOJJ t *1C AJu J C *USjj U yS' J-UUj 

oJ*a JS J?U /y» .yup\j t ^ 5 jjlj t jJ^\ ol: ojjl ^il^p iSyj •• j c^-Lil 

nbMi vH^ba^Jl oj-A v_ A.*S ? A**>«Jl sJIjLjI^JI JCS- (jl 


Jal>- AjjJslLj ^xS ^j jl^J 1 o Jui jl jUl tJH-*Lo ^1 p Aj jL>«j (JALo JjLwJI 1 j!5 

y£* “^tm* ****** j 1^ 1 ^ L^-A«A^"I .^^j^Lx»o jp'** 1 jl 0 w jl jJNI 

. j »/3 1 v_»-'I^ «>_>'ILi_o Jib 


Olis^Jl <L)j\y ^y$A* tOL> o 1 $JUj>JL j oLa y*j ^SsJl wjULlSI Jbo j .. j^lj 

jj^Jaj J^JjJl ^ (_5^i jr° A^j I j jJl ol^^li (Jliol ^ .ia*> C^LJTj J^ol j-flJ ^Ji>xj 

sdu ljufc j c^LjS/I ^ ^jlj^Jl Jl>JL 3r^' l/ ^ j tiib ^iSi i>jUl ^1 ^ aJIj jJl olL*aJl 

.pLj^U aJIj jJl ^j>lj^^l JU&I ^1 jj Jl JJ A-JaJl oU?^psjJl iv^-Al 


















4j jl^lj 

:w>Ul Iji* j^« fj j-aiJl wUU 

xa ,J jlJlj sl^>«-Jij Aj jiaJlj aJUjJI a—I jjJl v jjj willij *iaj • 

^-pjJ Ji*^/l <.A~L*-*Jl * 




: jl ij* Ij^li w^LJl IJla i— lj^ JOo 


• { j~~ p T '^i.-^' *3 il^L# y~*y°Jj£]\ jj3 ^ jt ,j • 

.AjIj^31 3 A^« y* y* Aj jjaJl ^* 

o aIxJ^ il A-iij j}\ oLa-uaJl ^x*j y£ju • 

. ^j— j£J 1 3^JaJl ^ • 

. oiJb*Jilj 

.aJ-IoUjI^JI ^2jo j Olaj j£J\ ^JlP • 

. i) 1~~j ^1 1 <3 o^UJl a^» ^jJxaj ys • 

. 3>Lj j)}\ < _y-^ a £j£j • 

^X>-i w>ji-L>tj j^Jsllj ^jiajl ^jJxaj jSjj • 

. j^jJL • 

.f-LjVl <3 A-J^jj 

. ob^-) c)“*^ ^b>-ljLj ^b • 

AjU?^/I ^l^jJl 3’'^ A..la)l sJl^Lu?j^oljl jJuOj • 

. obJ^i ^Jx5 ^J>-IjhJ aIi^I • 

• VW^L^Ii 

. obJ-l y 2 -*-*. ^J-^ - aJlJI ^_s_j^ iaJl yJlJ ^yJLJ • 


. jL-j^i/l <3 ^-^Jl w*jl y a^a- 5" ^yJtJ • 


. jji vi. *j\y A**A«S ^yJLl • 
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l A 1 1 jljLol ‘tjwS ^jA J OLaaO^/ 1 vjlA^t-oJ 

*ji*>Lj-saII ^3 1^ <jLJL zJ! s—^Lww*»lji t<LJlx^Jl <J {-»•>- b/I 

.iylj^l 

4 * 0 !j^j! «ji*>Lo <j! pL*JL*JI ^wjLJLxS*! <1)jJLlI ajI 

ioljjJl olioaJl jy^> ^J\ iS^y oLo y*>y>j j^vJl ^1P 

.4«^>Jl oloLSJl 4*s^l>«Jl 

^**j>*J 4«sl>- ^jj$" ol^>-1^ <I->Lo^aa» y*Jj£}\ w\j>-^»» 

^ ^3 iljLoJU ^Ijjl ^3 Jj>-oLaJ^31 0J*Aj t<U>Jl 

. J^luJlj aj^LnaojxJI L>^>«Jl 


: jl Ijali ^waJ ^ J 

. *l*A y* JA J Jl AjjiiJl ^yJL» • 
.jjvi-lj ^y/yAJ J>s Jl ^ 43 , >UJl y • 

<3 ^y y> yj j jJaJL i j-^ajiLl • 

.jLJ)M 

j^jn; <J Olo ^ j^oj j^Jl iJLP J JL^- • 

.U-l oUl£Jl 

^5j-U y y* 0^ o• 

. jLJ)fl J ^bU ^yy a yjj£l\ j Ja]\j 


j^mJI L^>- ^jA JlS' ^3 vJoLs y» jAjy ^Ul J^JLll 

. jLJNl ^ pLo^aJI ^jl!I L>*>\^-j 




c-LoaJ) »Jl3' L^»>- e-L* 0 -j ^ aJl>- olt y~*yj£ 

oil yyj j£Jlj ld^\ii-l |( ^ ) jjSLi 
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*yyyjS^\ 4j^ liJl • 
Chromosomal theory 
Gene jJU • 

Karyotype yyyj j^1 • 

Crossing over jjoJl • 
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Karyotype 


-iujl j2)l 4-4 ^ula 

^ ■""""" ' " """ “"" """ "'n 

C^Laj «m y y J >>.Jl .A_>-jj 

LM>- ^3 UoJlP j iUlw 

.<Uj^>- j' <U3j 


o j ^^0 y\ ^j3 0LoJILp <0 Lajj y0j 

jl ^ ^ £««* *0 >J LaUj«X>o pSj pj l J j^^woJI IgJ 

vjj^ ^**» * 1 cLJ^Lj l^<<>i^ij c^L 

. 4jlJbj>x^a <jl jJL <JI->La^w*^I j 


.karyotype .^j j^iaJl l^-o.«3Lg^>«_>- «««,>- LJjLj ^>Lo ynyy 

• 0^° J 5 ^ y*3 jjiaJl ^ i*JLJi <JI^w*/SM 
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0LJ>l /Jl j>Jl .(T ) JSi 
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[qL-j)Ii _£S] sjyyjjz Ji 3 >JI ■( r > y 


/iJi j- J^J 3 >J' J ' c 1 ^' ^ r 5 ^ 

V^bO y>y>yy ^Jl j^kJlj ^SiJJ ^£Jl J^LJl JjiJl U ^0 

: Number of chromosomes £j\j*$mj$a 3 jSJ\ 

.J*>-\y}\ ^1jiSl d*oL 4jl bM C^>-Sl <djbjl^Jl ^3 sJl^Lo y*yy j^Jl ^*Ap v— aI^xj 

Homologous iiiUjuJl oU y»yy{y yyy^ ^1p Somatic cells ijJL~>Jl L*>UJl <jy>*3y 
ip j^>wJl 5JLi L*>UJl oJla ^JLp j1Ll»j ^S* I j ! y Oj y Uj^j^I) chromosomes 

^LLol ^UJJI yyj <jyJ\ oUl Gametes ^Li^SlI ^ y>J l^j tDiploid Cells (2n) <yysi\ 
^Ajj-^>tJl L^UJL o^^>*^^Jl y*yyj£l)\ ^J-p v- c ./?> ( Aiw'j_o oLs^jjJIj ^ ,^-L« 

.Haploid Cells (n) iJcwaJl ip j^j>^JI iolp-1 


1 y*^*m) Lqi^o v ( *^*y j ^ ^y**AyAy ^ O^ «A»*P |«S" ol^j y*J>*j ^C-^-2 

. ja.J.3 L« j T V* jr~- ) <*2-^3^ ^ \y ( ^^ 0 1 y>^ ) jS wLoJ! 

y~~jj t(TY*) jJj ^Jj (\) ^j y [y>*L>- y~~>- lll3^ iljUjL« ^Ij 3^ ol *yyy^i\ <-yj • 

£jji\ Ji^j Uiu Somatic chromosomes i>JL^>Jl oU yyy TY ^1 > ^ij ^1 yj)l\ 

»Jl^Lo yn y j J>i\ £ yy y-$^ *• ^*0 >xj ^ ^^jJl c4^*Cj>xJ! s^>L« y *» y J Si\ pi j 

.(YY) pij J^>oj 0 L 0 j— j-«j j^Jl ijLgJ s^Jjj ^ ^LJl 





















w>L ty+AyAjj£}\ ^3 ^a j^j y&jj£}\ j ^laJl ^jP jS'JJJ y^y^yj jjJaJl • 

c5^^' Jj$ £JJJ " J^* *) (XY ) ^SjJl ^ JjLw» jS* oU^^oj £jj y$3 

. < j-*jj>«J! JjJj>*Sj <u^l>Jl ioljjJl 0 L 0 jJu^Jl <uV oU j£]\ (XX) 

^1 jil ^_^j>tJ ^SJJl ^® 0L0j^^Jl ^jp oU • 

Olajix^Jl Ju*>u oL® yjiyjj£}\ ji ^1 p Lta ^jJLJ! ^Jj>JI 

j>*Vl <u>*Jl obl£)l y * y* y jLw^l ol k+p ^J>o <ujIj jJl 

!<U>Jl OLjl^Jl yJlAJ L^>- OLX^JI .} Jp ^Jllll <JjJj>tJl ^Jlo»> ^ 

L»^>- ^3 <JpLa j^Jl ^AP ,(>) JjJL>» 

.Oaai^tjU) L*}\ 
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cJJLwmj J)l y£~<±j ^bJl L« 

Chromosomal theory 

'2lla^uj^jSJ\ iUjIsLJl 


j»H*T ^Ip ^ *yy*yy ^1 v _ r ~^ c^! Bovri <Sj*y.J Suton jjJL* :jUUJl y 

:SJldl A~.lSi\ -UUJl J IfjjL jZUj jb\y 

.(2n) 4 JjLq» 1^ ^Ijjl ^jp AjJ-wvJJxJl b^>«Jl ^3 Ob yAy*J S^\ A >-y • 
(n) s!j>\a yA yA y j^Jl ^Jp \-A+M) ^ip (^L~JaN 1) 4-^%%JJ>tJl L^>tJl ^y1 >xj • 

OU yAyAJj £$\^1 yj\ \4->yJ 

• <mmJ La yAyAy ^ y^ 3 J^*****^ y**^’ I ^L>Lq**«^«J^ 

g J # 

^3 <JLiul JJP % ^\J£*~a ISjJL*> Olaj-*>»Jij^Jl <J^ • 

. Jj Jj>- yA oL® y^> yA y j5sJJ ^>- J jJl ^JL>Jl J j-*-> w>L<SL>-NI JCP • 


AojI ^{^UjLt4 
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U iJLa jl ^)l frULJl jJ 
jLJ^I Js yyr <^1 A • - *\ • 
yij~** * * J ij* hyry 
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iUISJl AP \ \ _5^j 


.OLj>J| J^-4 oh JL5 Jb-I jJl ^ y**iyAy j5\JlJ cOLaJ^o^ip oLU>Jl ^Jb 
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ljU $A$jSJS 

DNA^jjJl yUJ>Jl ja ^ y*y>jj£}\ l)j£j 

,y oljjJl /^p a3jJ-ww»JI DNA , |*<*->u j 

4-oljj ya u DNA odlp Jij c<u>Jl oLjI£)I 

<1** ^ wLo y\S y^J ^ * yA £>L ^jA I ^> 3 ) L<J . I wLo y\S yJ 

. 4^*Aa j j; » & ^jP ^ y *+A U ^ b j£+j) j w »J 

\Cj\A$jUi$A$j£3\ AJjUxj JJl 1« ^Ja jJUulu 

jlJl oL ^y SJ^LjuJI oLa^J' y» £jj v^jjI y ^^y 
t JjSlI J->JI ii>! ^ J*2» jA Jl jjJLil J_*li! U £d 

AmmJ La 

-UpJ 1 ^*LJLaS/1 ^lp ^Lwjj'yi ^y • 

.Jb Jj>- ya b^ljjl oLa ysiyAjj£\ Jl ^JJLJ s^ls^Nl 

jLLs^Jl yJaJj i'/. \ * ' Jj'i/l Ju>Jl y oJtfLJl yJij • 
. ^ ! V* <L*Jj y liJl J~>Jl y L*^> oJjLJI 

yJl ol a «/? 11 ya y*>-jj *—y JjIaoJI J^jJ! j~~&i • 

^ J^'j y 

./tfjUlolJ 

O^i-1^ y*>* ^ j^a*xJLi 1 y*>- 

y>- <m ^ s ' JtfL* S jjjJJ ^jJU^I J5LJJI yyrj *y j-s^^Nl 

.s 

jjJlJI j jJoL^ Jj* £d 

i _ ? U (»l 

? yL-^l oL->Jl gjjl o'yu^l U £d 

JjMl J-^Jl il^sl j_^i» » _ ) U &> 

f^feJlJ^lil >fj 

^3 ol* j—*> j-aj j^Jl ^ip 4 J j-^J>«-<iJ! C^L-s>«Jl y • 
p *1 y*“ L*^3 jj ^LJLa^l 

. ^y,jjS 

<jjJUl) yJJjLJl y^ 9 

.X \ • * (^JLaSlI JS^Jlj cy^S/l 

. > : r : r : ^ j^Si ylsJl J^>J» ^1 y! • 
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:iJLJ\ jP v— ^ ^5 <.(^) JSLlJIj ^um 

<u-wLj>* aJlL- 4j j—%*>■ 4-JLjL- jaj j5 j JSLiJI 1 -La ,Jji*j Jla | i | 

f Mj • 

? (^-) JiLtJl <j oUj-^»j-ajj5LJ! ^Jp [V] 

? ^ j-^ j ^iaJl I-La ,j~J>- la [~a^ 
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j! ^ A V ^Lp Gregor Mendel Jjti* jy>nyr J * 0 y 

j\ 5JjL^» 0aS y* j->-l j £rjj ^-*2 

«> fr 

L £ 2 j 6jju ^ ^l^H j*sS j)1 L^s 3 ^L^JlxJLl aHJ^ c4^>cjjL4 
ylo oNb>- IgA*J 14 J JAo^AJl oLuaJI L^JLp j cJjlAa jjjJ 

. A1->Ia>sJI Ao 1^*9 4-ul j^Jl >JA \ jyfab 

— ^JLolScuJl olA>Jl — oL~Jl JLxJl !oL~>*Jl JjO < Jj>-1Jj 4 JLLa'S 

_^jUl# 14 >SlU 
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yj J aJ3 oJljLJI <ci*oJl C-jIS" c<L>w*Jl AA+a jl ^L>_>tj coALJI 
^ ! V <L~Jo oJjLJI \j*j> jljLaJl j-fiaj Uij cJjSll J~>Jl ^1^91 

.i.bJl S^LJl ~*l ^1 j^ll j>)l iJu jILj c^Wl J^>JI ^9 


Lack of dominance S-aLu^Jl flJUul *Yjt 


JvwoJo >j^l l)^ ^JdJl V_wA vAjLj jLa ji <J jJ AjI j J A^l ya 

JjUloJl ysi\j ^2-oSflj Ol 

Jl^>o oLj (RR) *1 IjIa ji JJJl v—w^» oLj 

.(WW)^ULoljUjl 

? j/^l J^>JI ol;LJ >jl j^JU £d 
? ^er- 51 3^ ^ 


ufclJL-fcVI 

: J Jp »>li sJlkJI Ju^ll lJu iAr J 

.oLj^I w /AIj jw • 

.oLJA Jjo JlPIjcJ <it«i ^5iJ • 

. oL^Jl ^»l JL*jl j~Su • 

. iLoLScll oLJ^l j*~ju • 
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. jL-o^/1 (j ^jjl ^1-^09 sljj^y * 

^ji lM ^aJI ^[**03 y * 

.oIp 
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Lack of dominance 
Complementary genes iUlicil oLJ-l 
lethal genes 
Blood groups 
Antigens 
Antibodies 
Rhesus Factor (Rh) 
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cJjVi J-jJi oIjLj j ;\ j }\ ^jaUI ^ 

0jJ w>jlj-» Uj cLajjAj 

f^ldl J^JloL-U^ijUj^l 

? JUJI J^hJIoUIJ j^J j^> vJU £* 

? cJjC- 4 ji ^ulzJl oJlA JjjtJ ^J-A 

0^3 4jW? jl ( IN. ) ^jljjJl {j* 

^1 2y**j *)J <1*> l^>0I ^ 

^L~4>- C->L~>Jl Jlx3 J^-|JG <^pj OJL>o I jjfcj c^-Nl^^lp 
4 m >/21 1 jLgJ^l ^3 jjl J^Jbbt^Jl y» ^J 1 *^ 0 

,oJbJL>Jl 

^ j^Jail J~b ^ j jiaJl 01 ia^^/ • 

.S^L-wJl ^Ijjol aJLp- 

JjLjuljVI j* Jill jJOLrffxfl Ojt 

Inheritance of blood groups in humans: 

^JLJI jj\ >• *CuL <LJ Li c^*A j] 

^jJl JJL oUUp v—A 3^L> J t^jJl JjL/ 3 3 ^3 Oj-0jj>o 
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: (O) Lg-O ^1^03 ol y\ (AB) 4-0 a!w23 Jj^-j £jljj JjUL*JI iaiap^Jl 

? *LbU i*i>uJl #jJI jsUi U £3 

S frbjNl ^jJl ^JjL ^23 L« ^-3 

? ^>*1 ^JjLnAa] J&-y J*fc 

:j*jJl <JjLuai]J ^*\jl*j&J\ ^yuuZJJ) 

A JjL< 23 ^J| ^jJl JjLu23 

a>-^j ( ^Jl { ^y ys* y ^1p B AB O 

: Lj* j>jJI y 

(Antigens 3Uai)¥iJjijJ>* ** 

.b w>ljJ^«j> ta 0->ljJ y ! jlp y t*l y^x Jl |»jJl J* ^ J* 



FI 

1 

C ao ) 

1 1 

(bo) 


1 f jJl JiUiJ ^Mj^l JJ^JI .(A) JSJi 


f Jdl JJUiJ ^U-SJl r ..,2:)i J jJor «(t") Jj 


^Lwv^-'Jl 

o^UiJl 

\^J \ Aj yA 

juxJ'yi 

ilwaiJl 

anti-b 

a 

A 

anti-a 

b 

B 


a - b 

AB 

anti-a 

anti-b 


O 


J5 A~hs>-\ J y>- y^rj y> <LjJ^>- 

ctlS ”j t(O) 4-0 4JLua3 Jit __~J ^3 

*a-j j o iLuai ctlSJ t(O) ^Jl J5 

^ll!l Ja- jJl 4>-jj (O <L^aij (A) Jj^ll jJl 
Jit]1li* ^3 y-\ J^>-j j' c^' ‘■(AB) 

.aJIjj —-1 ^1p JJUS jJs ?aJ 


x Antibodies 3.>Lim ^La^Vt ** 

!l)L ^y ^_ 5 ^J c^iJl Uj% ^3 Jj>-jj w>ljJ^oJJ oLiz-o }\ y 

.anti-b otaLt^ j <,anti-a obLt» 
ixojSn f Jl3l ^JjLuai jjli tCV) JjJL>- ^3 

: j^JLl’l A-v^Jbl 

JlitS/l 0 j^l JbJL>o ^3 olpjL<Jl 

j:; u ~ | 

.il I \-j ^»jjl Jjjj oLUi- Ju_L>u 
J! oL-lj^ ^3 Ji^LwvJ 

. J JutJ ^ 4-wO 1 ^ ^)^imim]| 

:^JLl( J-dJ LjUUc, 

^Ltj Jij JjL^.aII yu ^jJl Jij 

Utjl j Antigens ojJj^Jl ^1 yj\ 2 yrj 

.Antibodies oUiJl aL^^I *yr j 


J^L^all yj ^iJi Jij LoJL>-! ( t ) (Jji->“ ^*j?y ^ 





















































f jJi ^ & «( i ) Js-x* 

uJl 




?bUJ ? f Ull JJl^I LfeJLp jJLL ^J 1 aI^JI U ^ 


?bU ? f UJl Ifclp jlk ^Jl aUu i) l U £o 


iA-ajj^l ^jJl A_^l>«Jl w>L« jLcJl ^JUl ^22> k 1 j 

^a 31 JiUflj 1 ( 0 ) 


4lw23 * ^0 ^|u^w>riJ 

aIwis ^.la*j 


CjItaXj j^Jl 

lTO 5 ^ 

aJLn-u2j2J 1 

A t O 

> 

> 

DO 

anti-b 

a 

AO 

AA 

A 

BiO 

B 4 AB 

anti-a 

b 

BO 

BB 

B 

JjLgJl 

AB 


a-b 

AB 

AB 

o 

JjLaaJI 

anti-a anti-b 


OO 

O 



J j*jJt 4l UrV^ ftJ J**JL3t3 

*>^Ui c LgJbUjj olJll y* IgJ r jJl JjLuai iL^ai J5 

ij^>- j canti-a LgJ o^L^ls LgJblJL a 

aJ-L. 1 j o^l * /2 1 1 J 1fcXJ^ -o ^ l I (*t m * m * 

. AJL^giJl 9 y Jj Apxj 


t(»jJl Al L uAft JU>-L^j Cjt i)U> ^ 

j anti-a JoUiJl ^\ _^S(l ^ y ^ *yrj fjJL> fJdl aJL^2$ y~j£^ 

!anti-b 


^^ A* 1 **/3 i «Aj.Aj>tJ ^ 1 1 I ^J«4 A^^P” ■> ^ 

.AjLlaJ <U^U-j ajxjjJ^ ^JLp ^jJl yo yjJh3 

|»jJl o y i _ ? Ip anti-b j ^jSlI j»jJI a^Jai i _ ? 1p anti-a y»j 

.5JbJl 


aL./ 3< JbJLP *( ^ • ) tjSLl 

V 






















































; yt> Ujb-i Jl>- y \ 0x^1 

^-iJl ^Luli Jb-XP «(*\) 



anti-b iJljJl ^jJ( o^iai 

anti-a ^JtJl S^JaJ 

f 

A 

( — ) jJ>o j»Ap 

(+) 

^ 

B 

(+) 

(“) ^JS' 

Y 

AB 

(+) 

(+) 

r 

O 

(") J^>x-i ^Js* 

(-) y:y 

* 


.cJjJj>«Jl lj-fc ^jLo sjJo'^Aj £6 • 





tj* Jill J^j jlalifca 



^jJl oULp 


:(J ? 4^JI) ^iaJLuJ! LgJ yCj ^J! ^Jl!! ^JJij a]clJ y}\ ^Jal>fc-*J! ^<a*< JL>-^j 

iJLpj : Jto ^JjIjpI aJlp y iaJ AlL^aj £jJ ^p /O aJ JJLj laXP • 

olS:> ^UalJl ^JLp w A3jj c ^3 v Jwj» tjJLtf ll jl t^l-U<a 

.oli^Jlj CJIp 4 ^jjl -k*-J> C c-JLfiJl 

y? jr<»J __^JJba ^aLLoJ 1 ^j! ^**5 ^jJS' • 

.AIDS jJb^ll y Jj^ iJajIj B JL^il 

A™^Jl oLol^Jl ^0 ojL>- JyO JlS'llLi oL^^poJl ^ ip y+AxA y\ ^jJl ^JsJy jJUJU 

A i ^vLbo «JJUAS^ oL-jj^j&ll !^JjLa ^^!j^9^J 


:Rhesus Factor (Rh) yj^xuijl I 

djlsJ?*)! [j yj yy j}\ ^JlaLp JJjljJ yu v 5yj c-l j^PxJl ^ jJl L^\ ta >- ^\a^j ^JlP 1 JJ>1 jJ yA yA Ji 

0yJ*ij t j >JjJl yA 7. AO ^1 y>- *lo J ->"y JJ>!.AJ^oJl 0 -La i ^jJl ^JjL^2j3j <Uu2l>cJl yA ^jl 

yA y^yjl ILL* ^*^jLo y* /jjAJl La! (Rh )j^0 J[j Igj y*yj t yyyj}\ J^aLaJl iw ^>-yy 

.(Rh ) J^jJb IgJ j*yj yyy^\ J>»l*J! «wJL*j j ji yc*3 WjJLJi yA /.\0 ^!jj>-t^U<aJN! oljJ^a 

.oLa yjjyAjj£3\yn JL>-lj j tOL^>Jl ^jA ^-Ijjl Aj*>Lj y yy jJl J-aLpOljJ yA ^ ^SoCj 

j y>Z ^Jl y yS\ y\ oL-j>tJ! ^\ yj\ ^jA y?T 

(Rll ) ^y yy J}\ ^JuaLaJl yA 3 yi]\ £tw2jJ C y* yy j}\ ^alp w>!jJ^-a 

.A^Px^Sa AjL-s>- ij y£j (Rh ) yiyyj}\ ^aLaJl ^ ys]\ L^JwU 

: y yu)j$\ ^Ja\jL 4** 

^*xJl <yy~*t (JLap! ^ J-p 

o^lsAa ^L^-l o y^j /^p aiJjIi]I ^JpL>«-4>JI ^L ^?>!y 
.p!^ jJl L*>L^ y ~f>\J yiyy jjl J^lp 





































1 3.3VR.Il J^jLc 



^J\ J^b jisJ (Rh ) it JA (Rh + ) bl 

LajL^>- A^wJ <b^jJl JUP <a\ j»Jl> JaJL>o ^O ^jA \ly>- Ob (Rh ) 

Jw^ Lxj A^s^ L>e-J I 1 I <- I taXi 0 3 l »/3 X ^ Lv^^~ I ^ L > LLsjw 1 

^ j»S(l cJu> bU t^Sll ^o ^ S^UlJ! ^yLJj 

Jj^/I Ju«*>Jl 0^° v -** oUlJ! ^L^'jl jU (Rh") 

J^*-^ c( L>w>) -uJlJl Ji 0"^ ^ J/® JJ~° 

ji <ob- UJL oLs^Ij o L*>b- ^~~S0 ^lp S^UuJl 



SjUII r L^-Sfl JLBI i( N T) jSLi 
4^-jJil ^ ^llJl JwLl ^ J] fS/l ^ 


Li* wiULsS’l iJU J a 1*0J j! ^JJI ^lijJl pI^N! 
J^U ^ ft\ *lkpl jj& JjSlI JikJl 5^j JJ 

. ^oliJl JilaJl ilijJ <oNj j5 jx ipL>» VY 

^^A ^ ^ 1 t " 'LL ^ ^0 i ^ «J I 4_*»_S" fL^J' l^i»A 

apL^ jlp- 01 JJ Olbj t(Rh + ) ^Jp ^y>J ^/Jlj J j ^' 

« 0^1 » /S A ^ L**^* l ^jjJ ^ 


Complementary genes AlaiSLUil ujLLoJi 1 LuLj 



jyb^liLwoLitC^r) JSLi 



Ljj^ 3 wi-ol j jJl 4JL*t aJl 

£3 4-A*/2 li oOa 

Aji^aJl j 

^ ^ Lr 4 

SJ^LJl ^jA ^jj '_->Lp Lol 

a ji +/2 1 \ j Lo-A^S" 

. A»*>xJJLjI aAjU j! AjJ^iJI j^\s)J CoJjLvJl 


^ ^ 0J^^ *• j aJ^o \Sj Lj jbji i) ajl+jp y> aJ-xI^lJ! sji^L^>«J 1 aJjlx! ^ja 

.( ) A^sPx^Jl 4,A,+j9.)\ ^jJl LoSM jjJJl JjLo-5 Lo-Uj 0Jub*JI <KA+j3 1 \ 

L^J yajjj ojjLJl oL^>JI ^jA Obibx^a <l)b“jj L^J j ^j&jJl aJL^j (oLj jLajS/I ojJ *jlsP 

.a cb ^J y>tJ L Lj jAjj L>tL^J\ oL^>Jlj AtB jJj >JL 



























G. 


0 



AaBb 


3 * C 


Aa Bb 


■».) ^JJ L> L&OtJ 1 1 

Ijl-Ajl ^JwO^>xj l-p^J^ j jjfejjl aJL*o C^IjLJ 

.0jill c-L/ 3 -.j 

¥ Jj^l J->JI ofU jUjt Oji L. 

\jjb }\J*)l i^>Jl j^k! I lo ^JJ 

oUU ^>1 JJl ^-JJLill jup 

^ U cLajjIj £jj_> JjSlI J~rJl 

Js*Jl OL'U 

oUU O^J JJft ^ l» 

^ j£) Vr?Jl j>Jl ^1 <£> 

jl*jMl Ojij tS'j* jL*jS/l OjJ 

J-U-O (j Jj\i ^4 0-L& ^Jjfllj ,Jbfc 

1(U\jJ\ J^I^JJ ^>Jl yi\) JUJI 

j Ju>->cj j jjfc jjl 4 JL%o oIjLJ jss* 

\ • * v^o iyy IjUjt JjSn J~>Jl ^ li. .Ulo IjUjt 

. V I *\ IjLftj^j i> j^a ^3 Ijl-Ajl ^^3 J ^ 

olJLi jLajIi ^3 (o^jLwmJ! A>a^)i) jiiJl <L)jj-gk 0} 

j-SJl c)^Lol ^3 O^jkto oSl 

j^Ul ^ y)i j~>u> ^bl Ji L-$^> J5 p£>£i 

0 ju5i ^3 sJ^J>- ^JwO^P ^4 ISsJ iJtaXj 1 jjbj C^^OjjjJl 

.4^>t^»Jl AjLna!! L»«^w 4 ^JiS" 0 -IjLw»J| 4AuaJl ^Lp b)^-»^>«Jl aJL>«JI 

:r:V: ^o^Jl^ 3 o> 15 )^LL^J\iJU- ^3J^>Jl vJ 

. V \ \ o (iLaLS^uJl olj^pJl) iJjUw4 % >\Jl <ij[juai\ i!l>- ^ ^jli]l J^j>tJl <L~J Lol 


F 2 


AB 

Ab 

aB 

ab 


AB 

AABB 

AA Bb 

Aa BB 

Aa Bb 


Ab 

AA Bb 

AA bb 

Aa Bb 

Aa bb 


aB 

Aa BB 

Aa Bb 

aa BB 

aa Bb 


ab 

Aa Bb 

Aa bb 

aa Bb 

aa bb 


pL^L-J 

V 


4jy»y jUj! 


<I«j jLfc jl j_p wijljJ »( ^ £ ) 

.CcJju U j tb 



^ c-^-’ 

‘ULw>Jl ji j^JaJl ^y^jj 

A1 .~> jL-A ji il)j_J' 4i.^?i 

\S~ OxjllJl j j^k 

:^U! 

Aabb X aaBb 
AaBb X aabb 


\*\* / \*n 


















































































Lethal genes 2LLi4.«Jt JjLLoJl j 111 13 


^jJaxj 4_jp JJ ^Pxjl Jjl£U Ijl(^) aJjL^Lo 0 jy&) J*>-y \joJSS> C-^lj^xJl 

ol©>Jl oJla ^1p jj-Uajj 1 j* Jj>-I j-® ^ ^>Jl j^jLSsJI oy ^Jl Lo^j <L yy>Jl oLL>-*Jl 

. iLLil! j\ 4iy».oJl o>l©>©l ^-**>1 

! LoJb w>Lm>cJI yA yS* y ^)l 4l~4**Jl w>L—>cJl y~Ji -> ^ 

. jUL^/i ^3 ^ j jJyJl — jl jXaJI i y j-*-JL]I j j] {^y^~ • o~^^~©l 43~*^Jl 

. jb*j^/l ^Jj)tflall 4JL*Jl — ojjJl <J3>LJ <*_-©Jr ^>* l^«.® j .4^>tJJLoJl »J3>b*>*Jl 

: JjI^.^ aTI jJUm Art.ur> 

<lr^ <J*^**^ J5CjJi y 

<L~J C©lSo j3cJi» ji U-^a .JS (. jl^UJl 

. > : T £JtJl J~>JI 

?^UI J~>Jl j^U & 

? JerJl >S/ J^5' U £° 


P. 


( y > ) 

XX 

© © 



0© 

(Yy) ( Yy ) QPj 

jljli 

*1 


& : ffi 

O _ji A^oj 

p| yw? jl Ji 4 j^Uj jl ^3 


Y 

_ i _ ' _J 

jljiiiJl jxJi jjJ «( ^ 0 ) »J^i 


(JjLLo j yM ka ^jlllil oJlA bL© 

?(Vb^> Jl>» J j^l 
? gjtJl J-*Jl jl^i ^ -JU)I vJ U &> 

£JJ 2y>-J ^\ 4©2©l t\ j A *&\\ jl^iilJl slj yA ^y-y 


°>* J> 


£ ©JL> i!U- y oJ^jLJI ob->Jl 




Z" 


^ la yAa 


cJlils'yi ^yx*j y '^TJi 
^jikJl aIaJL ^iyo 
*W>XX *5 ■AjU^>- ^ 3 -J IS” jJ v! 3 > 
s^i Cy <J^j ^bj *>«~j b-* tGm) 

. A, 4 ^a.]t oJwA ^3 j*>tA 1 - 0 . ^ «.* |S 


^Jl y>" ^JJLoj AJLw^Jl ©I J La ]1 oJ-Aj 1,pS>-j]\ J^-b ©I jXa Ji 
<J^ iJljj ^L? t^JLj! J^>tJl 3 l ^ 

.^ww>Jl ^©1 ^3 <©w>rJfc frLI J^>- 

s SjJjl ljLu ^ J-lSjj^AS^I ujLuc aJlud 2 Qt jj 

ipijj j%j a©b Uw©j ojJJi oiju ^2 _*j ^jlLj -Xip 

A©1>“ »J3>Ij3LJI ^jJlxj y±J ii>-jJ L^Jw« 4>«jljJ! <**0)y>t Jl 

s33 y*->J c^jj jj y) v 0 0 ^ 0-0 ( 0 jAJl C-©©0 ) Juji JJ jJ»^Jl 

.4©3j 0 j yj£-> -X>-y ^y*SSj» 
















































:'M oNjLjJl J* ^ JjIaJI J-UJl 



iJUJi i™j u ^ 

? ^jUI J^>JI oUJ 

S l^j j**j j^LJl oAa *Jii jjj~i L« 

^ jJliJl ^JjhJ JJ> ^_>LS llJaj A$_>-j yo 

^JlP vJ y*A >*J J oj-Ul w>IjLJ 
? o JJl 

^Jl*j ^y U-* oU-s>tJl ^TJJ 

yJl JyjjJ^Jl olo j j£j ^jip Jl SjJJl olj^Lj 
L^2 j I aJ & ^ j ^ I Ljj J a L> LsJ I ^.i. 

. Jg-LJl aJUp j»UjN aJ J^ajl iiliaJl ^?U<aLol 


ljLLokII JaiS ^lc, ^LLLuJl 


^Jl*j ijl AjL> Jj>«JI v^Jjl j*P y*-l J-*I^P ^L> LjoP y Lo *)! <1j Lw^>«JI jl i)j Jl JJLlpI 

^ ^ I y^2 jj ) $ t P l_*!l oC jL : Ju ^1 jsl£JL J^L l*Ju*. JL ob^' 


y*y yJl J-*l o^i»A <»ojl yxJl A>-j^^ 4* y*d\ . Jj*a 4-~*Jl J^»l^*Jl C »J1 aIpIa^/^\J 

. Jl Jl oJla yp LiJj Jl 5 Jl J?U^Jl J JIpL^j oLjl J-^p J 


: kI)GL>JJl jJ^Jj^ASLlI 4.2lur> g.^aJl ujL^, j^t-Tlj ^ 



CjLJ o'jaL OjJ jp fr^-uaJl _/ulj «( ^ V ) ^SLm 


J ^✓‘i-AJl V—A j^_>- ^yO AP yo^e^a ««"«*» I 

AP y*J>x^J cA^JLlLa 0 j^>“ ^ J J^!l 
Olj^lJl jl^o aIjLo^J 

.^U oJLxJ ^UaJoL 

^^j^JlldS^yolj^U! j^U A 
?^jjUvJ ISLo ? <JJUS U 

^j£> Jjy^Jl ^L>0 

Jl ,I^JI obUI J JJjjjKJI 

^>Lp JJ^P La^ ^olJ la > g- y^}\ 



. g- j^i ? Jl ^ ^5^“ Jc^JJ J^JJ J^Jl jj^-la-S *.—~*oJ! j^>«Jl 

^ yjis>- NI o JJ L aJl>- 1 jJ I <^j Sj ' I j j ^ 0 JL> •» wip y*j£) Uj • 
















































ujLujJLUIj 4 Vi rtiVyt 


JjULotil iJjL2 JPlJU 




c 


ct juirxJt vLLjLJJI ^Ic, c^ cjLj 


■ CjS^laS* 

|» l,b -a ^3 ® J^ 4 s 1 y*>-£- |*«3 | > 

.^U 0 JL*J ^UiuL olj^LJl p jl^a J aJIjLC ipJ-O-^J 

: 4IIII 

? p ^<>j>cii (3 o jJ <*^ijiii>-^\^a 3^*-^ * 

: Jj^l iPj^ll 

! <LoLJl ipj^>til 

<3 OjJJl j*jo/gll ^j>~j ^jy> ii^Lp Jj>-jj Jufe • 

f ol^Ul 

j+~Jd\ 4hiii 

? Jjji jy~A j La • 


OU>VJI oLbLu-al 

k>l in i Jl 0-o ui>:iiiLll 

J jau^sh ^ ^ 

^Sll oUl 

[ n\ ll lli i S I q_3^oJI OljLdLoJI 

oUlJl ^JJLP j — <> jLill — •ub- k All 

. — 

a j q 1 KqJ I Olq^iJIq ^lq_oJI 

^jA jl ^ja ftljj -upljj aj^J 

*U — jl 5jS ^j^j>- — jl>*jaJl 

V_ J 



oLJ ol^oL jjJ ^p «• ^•^» t| l w-^Lp^jlJ 


; ^Mll! 

V iLLJ! IJu* ja liLa • 

3^°'j-*-!L j^J i jj^Jg jjL ^3^ ^^3^ * 














































laUuj 


». ■ **~ 1 . j^Aj] 1 A l ..I > 

: iJU\ 3SlM\ 

?U -r- Y - >)oULJJ ^Jrl j>J!U Q] 

?*L5U j>Jl 2^1 T j 

^3^*-g-!' IJw> J^a <L^LJI jlAjVl a\.s3,i oULJLi <U_j£il <U^jj! La y 


(£) j oLJl (T) j cjUxII i^Ul j jLa^I j^J Lo | \ | 


:iyjV' f jJl JJUi JAUI JjJc»Jl <^> 

.(.Jl JJUiJ ^^J-l ^JlJl jT] 

.(A) . 


(B) . 


. JjJlA-L> L^IS^O 3 JoL-riil ^y <^sS\ y j 

.(JjJl^-Ij ^ jll yy <^sS\ x ] 

( j£- c«,.iC ]\ 

riJttl ihJi\ ^ ^ J ifjJl JSU* 
aJL>* ^ Ax3^ll ^jJI aLw23 {\y J > | 
.JjjULI J Lg-Ji jlllil oNUU 

oIjJ y^y cJ^ lS 4-LwiiJl Lo | y | 

? JUJV! 


? ^5di 4 4 * ^" L* ; r | 

?lilljS'viLiL^a^ i^ldl ^jJl JjUai c^o JJL5 J} ^L^-l Jj (A) Jio SJL*ai cJl5 lil [7 ] 


iLwaiJl 

anti-a 

anti-b 


l 

5JJ 

1 

1 


1 


1 

P3 

1 

1 

£•*£! 

1 


i 

f-i 

1 

1 

f*5 

1 


I 

(y:-:v) 

1 

1 

©5 

1 


# 

# 

# 

# 



anti -a 



SjUII fL-s^l 

a 




olaJjll 



AB 

— 

aB 

ab 


(T) 

AABb 

0) 

AaBb 

— 

(0 

AAbb 

<r) 

Aabb 




























































L^^Jjyb ^yA J I ^yA ibS" ^ yj jJU- ^bM^c_l 1 w\_> «A^x_J ^JbJ^ 

^X>- ^£jl ^1 Ij5b i^«««>• ,jp 4jj^w%woJl ol6j^3 vJl<JJ?j 

A^wvJb^c-. ^ b—^ ^ 1 b-_3 Ljvb^S* ' ^ t L* > » J 1 V- j 3 «/3 *«A 

./^-Jb>«Ji ^*Jb>- JUJL>tj ,J^^ 

yZj*’ JuJj>x-) j-b-b^boJl y& jJl o^ y~*JL> ui^ 

jLojVI ^j-uJofcJl JUJbfej 

Sex determination in human 

^jj vI->La ynyAy ^^Jl L>*jj TV* vl)b*u^M L^>- ^3 Jb >-jj 

: oU^j^j^1 JA J**y 

J5 ^3 A^jLbtjLo l>-^j ^ ^ L^^wip i ajjl^>- olo yuyAjjS 

aa)l~>«^ ^_y*j tJi>-lj £jj La^Ap • _ '•>■ ol«_y»j # 

(U JS^i) juSlI JP/JJI 



^ c5^ 

4»—jb-l oU^»j1 1( ^ A) J5L1 


ti>J^b>sJl Cj[a y>yAj j5sJl j Y Y ^ iSjr>^ '• W>- # 

.(XX X & £ ) 4*w*%Jb>«j! *J1j\a y*A yA y y£>}\ ^yA ^Jj LoJw^ ^JJJ 



<-kia_AVt 

: jl ,Jp Ij^li J^aiJl IJla j 

4~« y>j ^]\ ^a*) • 

.OLjNI J SiUJl 

<da*j ji! 4^jl oLs^aJl y^AJ jSju • 
.^jbbJb^-L O^J^Jbl J 0^«jJ^lj 
Ol.M.N/a. 1 ^ 4~i 1 ^|i-^- • 

b^J jJb>«j ^blJD A4JLkl^Il j^jj • 

.^1 

^Jb-3 «uJaJl sZj\*+ 0 j>*a}\ 4-^1 jJAj • 


ul n i In i<i 4 tl 

Klinefelter s Syndrome JLUj^AS’ aJU- 
Tumer's Syndrome j>jZ <Jl>- 

Down ' s Syndrome j jb aJU- 

^b*Jb>-U aIxj^II w? I £ ++X 1' 

Sex-linked traits 

o/ldl oUuaJl 

Sex-inHuenced traits 

oLbJNl jJ ( _ r jJ^lj o^JbJll oliLaJl 
Sex-limited traits 
Colourblind 
Hemophilia 
Baldness 
Albinism 
Poly dactyl 


j'/* 1 , 

XLi j>.^.b>l 
^JLa]l 

I ^JLuJ 

Genetic family tree Ji\j jJl iisUJl J>w* 



































Aj I ^ 11 ^^ ,4 £jj YY J*<sj*z: /JJIL^ # 


oU y*ny*j^S^\ ^y» £JJJ 


/• 

)o 

9 > 

p. 

n 

© 

G. 


i 

Jp 

0 

V" 

^ / 
© 


9 

O 

l_ 

^xo^c/^l.O^) jSi 


.(XY + it ) v-j>Jl 

(\ ) ^J-w*> J-« Jj^Jl ^jP (X) J*J 
.U-^4 J5 lg-U>*j ^1 ol^>Jl 

_ >L>o j jj JjliJl j^Jl JJL>«Jl 

j^JJl 

^ w->L^2j jk-Ji Ji Aj jkJw<kJI w>lil^%>«Jl 

?£AJ)h J\ J^jJI VJU A 

^ j l oj^ji j o ^uji ^Lwj'y \ j 

^3 ^uijL^Jlj ^SUJl ^3 ^-sALpJO J-^L*Jl lj^l>«J 
^Jp Si- 4 «/3 > ^lp ^LjLa'^i ^ jl>v-> dJUU J (^U>l 



.ajJ-w%j>xJI L>^>«Jb o^^>-^ oJl sjjLa^o^j^Jl 

caj^L****^ k>..i.w»^o Aj^3w^<Ji <«_^'lj 1 1 ^*^ p j5aJl ® 

^J^>tj Aj^jw-a <J!jL;I j t(X) ^A*+/2 11 ^Jl^>cj Aj<JI*> l)l 

< v^o lj->-lj Ip jj ^cJUj L»J^j w (Y) ^*-waJl 

.(X)^waJl 

Oj&(X + YY)^^ jl JJ >o(X + YY)iJ^lcwM2-ISl • 

.(XX + U)Jj\j&- 

j j&j ( Y + Y Y ) jl^ j>o (X + Y Y ) Uij ^Jl v^wa> lil • 

.(XY+ U) 

. l </? > ^«J ^ 


^I ^3 Jj-X>o JjP aJj>^J| (Y) C (X) <lJ Lo^^o^oj ^jl ^ip ^ • 

.J—JI^JJMI 

JU>J Ob^3 (Y) jAj^S\ JjjJ>cj ^JJl I-Lj Ajl.-b ^jA £jL*1 ”1 J-*j • 

. JJl A-J^ljjJl ^L^apSl I ( ^3L> JjLoJJ (o ^ woJl^Jl j^p) Aj>x^oi 

4J^wsALww<)Jl ^3 (\ ) ^x^aJl ^Jwo^o N AjIJj ^jA Ip^ Y Jl*-> • 

.Ajj^j^I A-JLa»IxxJ| a-Ls^ipS/l 
































JUjV(^ SiLiJt £ YbJl 

Abnormal chromosomal caseis in Human 


l^JlP K am0 ^jyHj i^LJLaS/1 w\JP oULJI A-w£ y* Jj£]\ ^j^/l>sJl 

.i>J~>Jl oLx>^ll jl oL*-w2_Jl ^Jp ^3 ajLj j\ ^j/2a> A>t*Jo 

ioiLLlI A*^ y*y»J j^Jl O^/UJl il^ol # 

: Klinefelter" s Syndrome ^IliJuMS 2JL>> 

(XXY + U) ylk^SSi^ ^<UY ^IpaJUJI ojub jfay& gj* jjSjl\ 

J! JLjIj X ^ y*J jS 5j>-j iS^yt *(Y + Y Y) ^ yj* <1)1 y>*-> ( XX + Y Y) oLJi> <W2 .j y *^->LOt-^j 

. X ^ ^ ^«./? 11 ^ ^Lp aJ 1 Aj^-^^I L^^xJ 1 ^i^^. 1 ^* A«ww%J«^c_l 1 ^>l>J^a^Jl ^ ^3 J.A^ - 

i 4JL^Jl oJlA yalyLl j>» ^ 

JjL« !Aj^j^/I j j^g.]g t4j^JwoJl w>ljlj^*>tU SjJj^Jl L^UJl s_>L*P A>e-JL> |*_Ji2P 
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jj* yu- j>J! .( r \ ) J£i 
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^yu-.(rr) jsl: 


jdi^S«JU-^^ rJ ^ij>)li(Y-)J£a 

. 4Jl>* ^5* ol« j£}\ iljipl £l>-')1 • 

»Turner's Syndrome >j j-a 5JL> 

oLi __o^jo (XO + £ £ ) yyj aJI>- 

ol^r J^^JlIIX^^saJI ^ Jt (X + YY)^^ jl^o(0+ YY) 

.La 4^ww^ 1 1 /^4 l^ ) L y j 1 a^p ^*P l * 3 ) 

j-*J ^jJiJl aJU-j^o Jl J^aJ V i ioUJl * 4il^Ji <* 1 l& ^ 

v^JUJi aJL1>eJ 1 ^ dr* A^^S 

■J&\j 



















«Down's Syndrome 4-oj^LLo 
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y> j j£3\ j^JaJl j( T t ) JSLlIi 


jjIj i-oj^LLo j ( T V ) ^ 3^-^ 


ol jA <Li^u ( Y \ ) j ^ Jjaj /Jl jl/j> ia^^l • 

. j$l.> 4-oj^LLo L _ 5 ^vJ i!L>- Jyj /Uj ( ) / JiiaJl 

. J^Jws^Jl J 4j>- jJl ^jSs-Jo 

oLW w\j>o jl jt-J c j9^ J <a-oj^-o JjUu JJl ( ) { ^*jSCJl j^JaJl ^a>t3l 

Y ^aj+j* j^Jl jjiaJl ^3 d->Lo^^Jl sJs* / 

? LgpjJ Uj ? oiLlJl oUj-wo/jl ^jj /j L* 

? JJp ft /JJ j>31 IJla 

? J^' 0=** ^j***^~ ^/p aJ i^sJ I 0 JLA ^ ^ lo ^ . x? *? o i 

c->Ua>-l i>/ UjJ SJU-^j^ A*\l j»Lp ilUJl oJla Dawn jjb/Uaj/I ^>Jl 
tY ^ jtJSj £jjJl / oLaj-wuJ^«J/\Jl %j 15 L>-jj /o->tJ (^w2jjj jl ^jjw« jl J~>-) SLt 

i4jwLvvJ>jl d-)Lo ^5^ j^Jl tY ^ J f ^-wO ^5^ ^^Jl ^J>3 

.(XX + £ o) jsl jl (XY + i o) I/S Jikil Li* j/j jiSj 

: 4JL?Jt &Jl& ^cf 

C jlj J «*,/?$ ^jjJl J ^wOjjjJl £jU?l ^o| jJl 0 y>~J > 5 t ^jU^O 4j>- J t ioLall j-^aS <. ^>-LLo j^J 

. jj>-bu jt-^31 ti>Jj>c^j jj-^Jl tojjw 3 jS'b/l 
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x .x. /x.m 











Sex-linked traits 


<L*> L> y*»yA J Jl oljl y*>*]\ yA ^3 Aj~Lw*J>cJ 1 Q { A*,a ] 1 y/XXJ <slj l^>- <j^ P-Lo-bJl <~A*!lSS I 

. L> A. lfl » > vO—■ 1 l A t/S 1 L) C i 

a £ a/2 j ajl^* 1 p*Lol Ij A. lfl .*.? i t 1 yA I . N^or^cin o , >-^“ \ ^a ^ ^-* 3 y ^%-JLkJI 

P-l jA->- *-A ., 0ji^aJl f-L^Lo ^*3*^--^>“ ^^*3 y»Ajj*\]\ 0 j*Z+>- ^3 0 

XX 

• La«wP jJL>J si)^ P-l^4»^“ tl)^‘^jl ^ ^^3 y*** ^ J^ ^^ ^ J 7C - s<^ ^ L»JI I 



j—> j j jJl 0 y)L>- jJ j jjJ <i—vi-» ji jj 1 ( T 0 ) ^jSui 

Jj^i j^i j^j j^vju & 

?UlJl^ Ij^»liJl ^ j*\ 0“° ^0jJ AjI*^ j 

S ^>li]l ^Js«»>bJ| }\ j 3\ y*J P-L*u2-0 Ij V^l J ^*>cJl y~^>- Is 

?(isjljjJl Jl*! y *.Jl JIJajI) JjMl (JJO> jjjli £A i!l>«Jl oJLa JJjIIj Jjb 

^J**>eJl 0^ 0 L)P'Ls^Lu ^L*d y*ujj£ J “^■^' U^>"JJ -0 •^2^“'^ 

[aJSS'j c (p-LuiJl j^*Jl AjL^? ^JLp oJjL* pIj^j>J! j y oJl aJl^p j! ^illi ^y-*-z) jfrl 

























































































jjJ u>j>o oljJL>* Oj-g-la dj^l ^Cs?t <£ 

l */3i*i) A»la^*^\^ ^ aJ^AAwO <Z~* \j>L^^ La^L**pI I ^y A ^tS”^ C ^ . V* 4mmmI frl«/3 «* 11 

^1 ) ^K*y»^ J ' l^O ( ) A^«^IM«^xJ 1 L<^X ■> -»/2 ■ 1 t ^Lp* aJ L^*^xJ 1 ©»ApA l ^<*»s3 

o^>"j^ a j*apI slUJJ ^^%jj>«Jlj a la« j sji*> l.ig«/? 11 aJI>«J 1 oJ-A ^1 p JJLaJI ^ 


• a . la «. ) y^>J I l &*a 1 ! ^yA ^\^3 -3-j **d ^ ® y+++^ m ^ ^*£* 0 $- 



* jjSJJl Jl jl/N! ^ J*i\ ^ JJd N liU £a 

A a ./a I O^U-s^- ^Jwo^>o *y (Y ) ^x^aJl O'y ^jjSS] 1 ^3 JaJLs .A^!^ ^j-*JA>sJIj da-o A J«/? 11 

.(XX) A^wvAPxJl Lx-wi) l jj 2j >~^J ^3 sA1jIA-s>*JI J} Jj tO^^l'y^ ^<*P 

. (X) ^*««, fa li ^gj kIjjjj N j (Y) ^gJ <L>jjj aJ^ ^SUJl AjLjN AXiL^a JA>j^j N ^SUJl • 

.oUNlj j^S jJI LgjUj'y Ajs-s^Jl ^Sh *Ja*jL^a-^ wAjLj ( jjj j]p /^p j^SUJl o^La>-N a zjl*& s^jjj ^SjJI • 



















































2Lot aUj1jl4 

J aJL>- 

J*> ac^ 

^ ja j^s .Jl aJl^>bj ^*jj**JL 

j^S-U l .^Ip 4 jLs^^/I ,X 

Xs • <U<S>Ijpl ^JajJ Cw>U^M 

j y±—J> w jJLp •Cjljjl y^ 

i j£*j)lj coX-^axJJ ^y>cjjJJ 
. »jb^oJLi 4 jv« 



:Hemophilia LL^iIL» ^ 

aJ y **u aJI>“ (X) ^ ys* y# y Jl ^JLp d y^>^A y L^cXLa {y^T ^ aJI^“ ^ * «~J 

<W?L>- oj^oJl LJLjJ^^ li ilU jJj C^jJl JaJUxlJ AjjJ j-s<aJl ^1 j^S\J ^JlP A>t-ju ^jJl ^3 

. JJjikJl iU-^ ^3 




Q dPU^ r Sii 


cH^ 


-Sri 


Sex-influenced traits 3 jbUUJl Ljliu<aJl 

*• A~w%J*>sJl <Lj La y~#yAy j^Jl 1^ Aj«L^w>cJl y*AyAy j£}\ ^JlP bjjb <L^ Ll^>- 

<JL*> L yA ^^JL) <JIjLwJ>«JI 0 jjb y La <X*>~ l <ZJ La^aI ^ oLw»> yjS**-} ^Lp LjL%>- 1 ^>«Jl ^X>- 

y&-*-> ^ Oj j-aJ^ AjL^P ^JjLa Aj^oSM y\ Aj jS^iJl A^w*Jj>tJl 

.OL~a^ll ^3 ^JLoaJl &JUP y w<LJjLJI © yj\ 

2 Baldness 2Jb* 

Ja3L%*a Jj! ^**0jj ^JaUL^Jl ^>lj^Jl I 

! jOcJLJl 

J^a ycjjl JaJL*J AjL^? joNUj^-I Lo 
? glUl Js^JI al>1 

AjjLw*w« jOcJtJl JaiL~o AjJ^? JA-wmJ 


( B*B) X ( B*B) 

© © © © 



B + 
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B + 

BB + 

B"B 

B 

B + B 

BB 


.b yX JasL^jo B*B* 

[*j*X ^y \j ^JLpI jS’i B^B 
.^U /3 BB 

^JLaJI .(TV) JSLi 






























































tojjSJJl I qIh jJLoj Ja^LvJ (Jj^w# jjLs^ Jl ^JUrfaJl &jup y 

J? J* ^-UaJl aJI>- j$£& <-^^1 ^ 00 j4^* 


oj^JJl tji^Lj^a^U ^(B + B) i> ^l ^^1 ,_^Jlj (B + B + ) ^1 ^1^1 J 

<~~Sj£\ V^l>w?l Lai ( BB) Jajl3 ^yjJl v_~S jd\j ^1 oUNl ^3 j*J^\ JaSL*J AjLsA? j4]olj N l*JwO 


.ycjjl iasL«J 0 jjLxj^ ^3 t(BB) 



j 3 j* - ". ^ jajLwj iJL>- ^3 iil^- 

^U>l 

0LJ>1 J JIjjJI yu .(T A) jSi 


Sex-limited traits 34 Jt?t*Jt oUl^i 


<1j li'VI 4*>v*SJ I .A^-'i ^1 p Lfej j^Z.Ai' 1 <Zj l>3*/311 ^yLxj A>- 

^*bol sJ^LL^ajl j J^P aJ ^ J^wO oL^hJI 0*i-A^ ^jS" A*w**JJ>«Jl iZ^L)^3 

•C-oca ^-»lj j#j& ^> tJ 0^ 0^*^ lafl3 sjbLi^/l ^1 p ^^ 

-AJP <u>JL!l jO l—Aj^>liJl A^%s^>«Jl ola^aJi i*LU-XS^ c b j*j\j ^jp 1 t ^3 I «Ap Lm>j 


.^slJ! ^^Ip jj-JaJl JbUI ojjJ UiiJ^j t Jl>*^jl 


£T 1jJJl Jojd ALj-daJl JjL-s jaudt 


^Jp ^l^-> ^^»Aj ^>t-flJl J^-4 aJ»<wvJLwa» lJ^ ^ALPrJl]\ 

A-^j^oJl apIi^JI ^jXaa.1 jaj *• j *X^Jl s—jL^JI • ( J^® aj-^*-<>J^ y 9 ^^ vlr 4 J^~ vlr 4 

oj ^-liapi jXj dJlta j \a +*^^■oSli j >^Jl L-^«ol ’cJ^° t(jJb^/l) 

oljL>Jl t-Uap[j t^3 C'Lb^l ^Jl jl ^ ^jiaJL! ^31 J^ C ^I ^Jlij Jliol aJL^Jp-I J y>- A^lall 
. L^>«-s^ A^^wLwv Oj***')! ia^ia,><Jj' ^^ ; /^a JjljJl j 


\*\* / \*n 

























j ^Jl ^"S/l jLaZJu! ^P £T^J jJl J~3 <uJa.il ^>cj 2JI J^>-l ^JS'j jU VI ^jj 

: ^Jlp ^Ijjjl J*J Ja.il oU?^>*JJl jlpLjj 

.c-L>t-^al JUJai ^jL>J| 

,JH*Jl >-lJlj UUJI oU-y^Jlj Ulj^l ^1^1 jllil ^ j>Ji <^ 
• io'jj ^>1 jsiLaJl »bNl ilpj -Up J UUJI *Lp^I <^ 


(4-ul^il) j Lu**jJ>iSLDlj f^Lsd! 



J±S\ jZ+j Lo«u>“ ^»Ip 


UolJ^Jl <U>-^2jl <-3jXJ 
Jl U*3 *\ wljL>cj JjJj ^U%J 4^al>«j 4 jIj^J l ^Jlp 

Jl c5^i *^“lj ^lp ,J-*PJJJ W<lJ ^0 O-Ap jJj5 4-oljjJl <oLJl 

^ ^l Jr^ ^o'! Nj oji ,J>SJ cy**** <i^LxjIiJI oJj& 

AiLL5l 5f-ljj "dUT j>5jJI iLSU^Jl ^1 j}\ 

UolA^Ow^x.) 1 vI^L*jLiJl 0Jjfc .^JlP ^J^l J tj»IUO ^Ip 

j^o iJL* j" l$Jl p oijPj c "The DNA Fingerprint " jLJ!>\J 
t (DNA) aJjULo <St <jp ^^a^jJI ^)p <-JjaJI JjL^j 

DNA typing" uJljjJl i*_JaJ! jL^'ifl ^ j 

<U»lj^ ,^3 cv^JaJl Jl>wo ^3 4-olj^Jl 4,0.^ Jl jL*X>-l ^IwbtJLsJ Ijj 
l)Ip j *■* cLa j t<u>«-^%jS/l ^-^I-J-^pj <uu>Jl ^ual^®Nl 

vJi"«>• ^aAjLa 0 y&3 Aj j »wJaJl i^-ilp ^J*>o U 

jUJaSlt j cua^JL oJl J:J>JI ^1 p v **JI jLn!>-NI IJ-A 


jJJ I ^jl j >Jl <ip ULo ^Sl>txJl uuj>-^>-Ij tj^-o^jjjuJl 
ioljjJl UW 2 JI C^ljjj tJ j wL>- ( ^ys L^3 sJ^Lui>cJl U^>tU3J (. J 
<.j^j ^T C-Jblj I j JjuJI |t-jlj^- ^>l>w»Nl olx« 

.^LJ^I LU5 ^ iULJl iUSJl l^J viJL^j 















^ ^I J5 ^ » /? > 

£-jlyb L*j L*0 J.P jJJLJ fcAjJ***j>- aJj>- J5 o !y 
^Tjj Yr -^ry J^~ A* * * * j 1 * ' * * Jjj 
iy>-j ^ oLi~>Jl oJla $ —7j oUj—« j^>j_^J l 
yJ CAj jJLJl ^2 jL^ 2>J1 Jjl$Jl silb 

Ujjp ^Ip Jl ob~>Jl yp f-Jb 

^ £, ^ 

^Jp J<*_>o bb’L-^>tJl jl '•lbjSj j^Jbwsj 1 

^»Ip Jj tDNA Jl ^a^>Jl ^J^y* JjJ 
oLjl $Js> jlSj y^jl oj5o oj^Js> ^ ^ ^A • 

tlb*>- & Q * ) Jl^>- *Lo*L*Jl l ^ «1 P s_2 jAj ^yJl AjjJLJ! 

«JL<>I jA ^JuJ 1 S KpL^2 j IbuL oJlII iw>lv2^ J 

y* ^UJLJI <Jju& jlS jl5j t ^ o • • Jl J-^aJ 

y~£ yA ^ ^lp bJ I ^—3 L o »-bs^~ Au2j j 

jJJjb j . bl^Lo ^Jp w>L-%5JxJl 

»■■ 3-X^jj t4»*jl^^Jl \^_y^ I ^7*^ A^»>^a(w^«J I bb 1 i «Aj wL^x_j 

w A~sjl^* jlji ^dlilP ^Jl (J y*& ^Jl J Aplb*^ jl>t^ ^3 f* y**>«Jl ^jA ^Jl lJl>“ £-LoJ»*J! 

U ^j)j <• j^*-SlI <u>Jl oLSl£Jl y« o jS .j ^ jJL-Jl ^y~>Jl ajjIjL* J*A>- y« a~>JI oLjI^JI j jiaJ 

. I ^ +* ^ ^Ip 1 ^ Aj ^ ^ ^ ^ t ^ -lp ^—3I jI 



13 14 15 16 17 18 19 20 21 


obj-l *y^/l C->L» yj*yJ jJxJl yj£ 


\*\* / \*n 













































A JL nA ZiiV t L 


y Jj>-I jA y oL>J! ^_A 3 jJj j-oJJl JJaxj s^*J oL> ; Lethal genes oL~>*Jl • 

.(isS)SliU^ Oj y&J A>~Jj LoJ-*>- 4 

L^JLp ^J^oj 4*1j^>Jl ^jJl 1*>U ^_U jlp- y *\ y : Antigens oljJ y • 

.^jJl Jk oUUp 

yj aJjLw» ^1 j}\ Jl oLo yjyjj£ Jl ^ A«i+/3~) :Katyotype ^yy*yjj£ Jl j^iaJI • 

.L^>^ 

4 JjU^I Jb-I ^ SJU- :Lack of dominance o^LJl ^*Ijl*JI aJI>- • 

. 0 J-»JL>- 4jLu 2 jl$kl J Lko j*>k-l JJo J 

oUwaJl Jk i!olkaJl oJla ol> :Se\-linked traits (J ^j>«JIj ilaJ ^1 oLkaJl • 

.4^^>tJi w>L> yy}\*> LjjLu c<^**JL>xJl 

olJcw^' Jl^ iloLLkl oJla oL> :Sex-influnced traits o yL<Jl olkoJl • 

• 4*ww*ta*^vJ 1 S < —«> L) ^A j ^ 1 L) I ^ J ' ^ ^ jJ IjL) ^0 4 4-«»vJL?Xj 1 S— ^ l m *» «I »/? 11 >■. - -.-- -3 ^ W Aj I 

yuu (x) y^>- yy* oljj LkJ *y> y i!l>* : Klinefelter's syndrome SJl>- • 

.(xxy+ it) j j5 JJl 

J^UVl Jl*j ^JlJ (x) yy> yz£> LkJ w>5JU- [Turner's syndrome iJU- • 

.(xo + £ O 


otJ^wkl Jtflj^JL^ Jw> ^yrj ^y 'kJJ w> j-« <JL>- : Down's syndrome jjtaSJl>- • 

•(^)(^J 

j^p *I^j>JI ^jJl L»M>- JLp JjLaJ^I ja £j: Rhesus factor yy»t^\ JU • 

.old j^OJJ^J l Jb^lJ £j3 LgJk»>«JJ 40lU>«Jl .j^O 4 j^\j L^XjIjJ ^3 tjkJl j»-k>C« 















































































































C>LujJLJtj 


4 aiJ^ll j^Vlj 4-u^.otJt 2£| J3 s\ 

tijiaji j^ji 


4 2a 1 hi i 


ijl hi ■ Ml <^>6 O^LlllII Q i qq hiq pr)j S II oDL^JI 

^L.ig:]| .~-il.».. g]\ £jj ^ tUL>-l ^3jil r L^^'L *bil 


•oLJNi JsiUtJi J\jji\ j-UJi £j,y_ Jdt J£JJ1 • 



jl—<J oiLtJl yyjj£M oNU“l 


^ JSS> P> 1 Aj^vi! O’Ijl ^w^-1 JSS' Uaii“l ^j-A | > | 


? XXX S:>UJl 5Jli-l ^_>LS' | y 


^ ^01 (^C^C. “H Y Y) a i + j 3 j <_■>’I ^cj L iJ 1 ^ 1 v,*»*S*^\Jl 1»^ | ^ | 

?(Y + YY) 


AjjiaJi JjjjJujl 
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j^iaJl J oU y»jAJj£}\ JAP [T] 

(I) ^yyyjj£3\ 

(*—>) 

yy>yjj£}\ }Jai\ y iyjjl [T) 

(t) 

(y>) y yyjj 


(!) yy'ys^ 

? M X\)yyy j/i\ j>Jl :<y J5 l*JJ ^ yi\ SiLUl 2JU-I ^1 U ^ 
:(^) t (l) l> j>!l (> .J5ji!U.I^!^i /il [j] 

? 1(4^* ^ <w_jL~w -I Lo • 



































JjLcj jJU 
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O l$4.> 4.1. ol^ 4 ! ^j4 AB 4/0 <0Lws<2i £-jl^J ( j4 4^-Ul O 4L^3a1I pUjVI 4™J Y 

‘/.Vo o 'l.jLe.r 7.o• .i-- '/.To .1 


. 4 1 ■.,/? tf ll ^A L?1 ./J71Y 1 ^4 >^S” 3*4^ 4 1. .,/a dll Y 1 


O .: 


O .: 


AB.; 


B ., 


A 3 


.4d_^i Jjii » >w^j jl *>li AB 44^ aJLa< tLYl Jo»-l jlS’ tal t 


AB.; 


B .s 


A 3 


4X91^14 oX~>- o 


■»-»■«>• X 4 la .7 jA oL>- O 


xo 


• Xll^ J ^A^i! 4_X—1 *Sa Xj jLa^I 0^1 4j3.. /3 ^JJLc ® 

Jjljb JJ0«J . ^ Cj^ oL> _._ •' oLw4 .1 

. 4 JU- 3^ ^J 4 ■ /9 U (jl^Xll (1)^3 4 j*Y 


4I*jT oLw 41 1 .. 


4Xol^U \Zj[^J>- .1 


XXY 


. jA jyj illi- ^»..<all V 

XX XY 3 


. " jl j . /? P Y Xa 4^Jt>lJ.l 3 4jlj^ -L*-' ^ 

4 J.xX 1 . J j/MaXl O^.AAtl.1 6l.XI . v -* y.... ^X-L j 4 la . >3' .1 

l)1 y^~ 4^>^La 4_uaj jj ^Uia^-j ^4 O^jlo ^SY au LJwJ ^ 

x+YYo y+YY.^ y+YY xy+YY 3 

■ 3 O 4JU-I 0 JA J^ Jkl iXf- 4 jL OjA ol_4>l jA ,J jill ( _ s 4 ^Jl JA jv^L- 3^J £jljj ' •, 

vi>UYl^aJ O ^>'3^ 3 

























( 


) 


. Lx»a 0 -La vbj yj ^y* ^ y±£- AaJO^ 0*>lb>* 4P y^~ \ 


^jJ j^xJi ^o ) J^>"^ j * <3 oL^-i <-Ji3y j <LL|^o ojj*/3> ±ZjJj>-j b] <-H— >\jww>- y 

( ) .UUJ^Jl 

. Ju^bi-I ol^JLl Jli j i*lj^J-l ^Jtll L>^->- Jj >-y olJlJ y y £jj r 

( ) 

^Jo Jyjj ajl*0 OjI jj ^JlS ^yp y ^la.^la^- AJL*A l^.^> jP *JL> <Lol j j C->ULj j 

( ) ioljjJl olL<aJl 

( ) .4j~Lw«^- 1 sJ^J l«*«./311 ^Jp <1p\j yj)b lj LAj y‘L ob- 0 

( ) . ”f* T Y ^.*1 *»*> b 1 y^Xmi XX “t" T T 0 ^ bv A -/P ) y <w_‘»' l « /? | Lw%»^J <K+~^P y* <^3^ 

( ) .X + Y Y <jl yp^j • + Y Y oLj> LJUu 4*>*Jp y aJL>- y 

( ) . Y \ j%Jj oUJ J>]\ gjj (J Jtflj ^j->-j LbJ 4+yp y SJl>- a 


9 aljqji jjVbfeif ojL fc j bu (jtjoiJi 

.(jlillj JjVl ji A-^wjJlj (Rh ) (Rh ) ol y\ C^s>-jy \ 

.1*-* e\ y*p i)\^ Oi^f* y 

.(A) <IQ aJL^ 3 ^>-T ^l (AB) A^O aJlw23 y JJb y 

.^.lla^o (3 3 jUl cjLJ c-»Lj| i 

.X + T T ^01 x + TV <L^ij w>L.^>- 1 o 

t Ui 0^ : >1* 0^3 -luJ^ 

\ iV ^j^Jj \ * T ! ^ O^nj J^i -1 Oli tiJljjJl 0L4JI ^0 j A ^ ,p > 

. la^3 oli'V 1 jj aJL>- I^JwO t-Lajls J jSJJl aJU- v.. r 4l T 

.^U)flj J^JJI 0jb i!U r 

Ltjjl ^jJJl t 


















B ^jJl 4 JLw23j tA ^jjl 4jlwa3 ^ 

! aJLJ! <!*>')! L^-l <LjI jj Ap I 

.(O) 4*0 aI : ^s 'Ail? L>Jli (B) Lg-o aJLw 23 si^ (A) 4^0 aJL*^ j ^ 

JJl^- J jiaJl La tAJL^aiJl ^ulj J^jl lA J AB L$«0 aJLw33 ^1 Y 

VAAbb x aaBb !^bJI /^p 4^-LJ! j^ajJi a»L^o ^ jL&jNl OyJ La y* 

.aJj2jI jL^jl *1 IjLajI ^Jwo 3^ JJlJl v»^J» oU t 



(JjyuJl 
















4 


^lhssifiGati'omofiliv>irigroKganisTrfe 


^%-p^Lp ^ .^j^l ^cJa^) ^Lp Lo l^JI I ^ 

Jj^C*Jl i)\ oJ Jt \^a ^jj (J) y t Lj ^ OO^J^H ^L>eJ 

^lp 0 ^>"<Cj>cJ! cl^Lul^Jl ^1 ^jI ^y> Jg-A3 */. ^ ^ ^wbJl I j-A jl pLo-Lp 

3^-^ ^ ^1 oljLJlj o j*x^2i\ oUl j*>*}\j oljJL>0l ^1 jj! -iSll^-9 . i ^jJ?j') 1\ ^\a** 

.0^/1 l5 x>- ^OJI J3 IgiLi^S'l jWo jJj 


.(Classification) ^Li^aOl aJUp ^1 oi->Jl ol^lSOl ^ 

^_3 ^ * c5^*~ ^ OLoJl L^-s^2j0/2>0 L^-o cijLp 4^>0l ci^OjI^JI pO?*“ v yi ^0 >-Lp 

LwjjJl oIpj^j>c-3I L«j o La ISO I i.. a ***/}") ^ *L1*JI ^1 1 ^^Lp *—’OJl lO_fts (J0L>- 

s# 

L^sjL^J Uij i*>Jl oLjLSsJI c.. A*\+J3~) 0jL^o i^wvvsXSciwoj tvOowb>Jl !l £-j_0> ^3 4^>0l oLoLSOJ 






















jJl 

.>LJl Ia^ ]| o^Ljx«^'^/I i^iU 

^Lo jJl* 1I j^Lva» ^iJIj aj j]az}\j aJLjjJI 4^*>ljjJl <j\j ^Jaj 

.di_oJ_*j ^_pjJ JuLo^I 4^Jl^*<lji ^jllj yfij>*-> 


: jl ^P Ij^lS £r»*/2~ ^Ul I-L& 4^*ilA aj 


C-AAvftll' f-yj? <J <U^-I oLjISGI yAZJU l_flLvSL> • 
. <Lp jjjd.1 <U^M 0U5l5^J! JjJ^>- (3 JjJliM <U>JaP j AiL • 
. I^Lp a*^-\ cAbjl^i! <—Q«\ +/3 > ^\ c LJl jASj • 

. c— ■* ^ I *)l I ® 

*L^(J^ ojj_pxj ^• 


.^Ital ^o 4^1 
.<J-I 4 


J *W ! 4 


>Lj 15 G| >. 7 oVjLsi ^ 

• 4 j>“jjJl ioLo 4 «<? ■.«■>/? ) ^ubLo ^ ^>.*.<3 > 

.»JUjJ ji-I ^ftAyallI ^Uaj ^yAJ 

jj|^JaJlj ^-o<JLjl j ^^woji-l t^JU\ c JJ oj^^i.! ( j^2jl*aiM ^ 

.twijljJaJlj twOtAilj aJLLoI j$jj 




















gifjifuUf 


Jjfal 




iiiiali 


*0^ 'SiI olo Lojj j\ ol j^s» ^Jp oLi^>JI |»^^L>o 

toL^^oJl oJ-A ^£*Xj >~ s )1 s-LLjL>j -Up .Ls^-s^ 2 ->tiJ 1 «wa 1 i>b^o ^3 vO^Jl 

Ja^j <cp ^JJl jl>J ^LS co*j e-jLS' ^ip 

^Loi) liu UUi; oUSUJl gs <!^&\ JA JSI4JI f£}\ IJla 

,*-~%*3 ^<iJJ Ix^j ©Jp ^3 v_.J^J 1 

^ljj>0*»l j^JLj o! ^Jl Ij^Aj cL^2^>o Jz£\j jk^p\ olii ^J] 
^P-OaJl iJ-Aj .^jb j^I ^P s— 1 ^ l a^l 
L© __ > liS” ^1 p j^i*Jl 

vO^O' ^Jl 4^Ls^?^y L*3 i.O jp 0 j jk^2j ^lg.; J^>u 

*UJl*Jlj .AjjliJbJl ^®ljjl C<W*J?Sfl v-i !«/?'? { j>*j 

UU; ^5 li^Jl otSlS 3 l Vi > 30 ,<gl) LoJaj sj jaJs>xlZ*~j \^JaS\ 

^Ja— ^lp <U>«Jl oLjI£J! IJlA *L*JjJ| 

w* 

B| 5cJuJu^Ji U 

JajljJl IJla J^A>- JlyJl 1 Jla ^p JJLSUj 


J^l (AJws^j XT' * * ^«%S"I «Ajs^ ) .■(/?-xi jI ^ L> 1 ^_3^a»^Jwo2J 1 jivixi 

<. IgJ N ^5j>-lj olji oUl^Jl ol)l^-~*3 ^0 

. c-jLJLp! j oljUol ^j| oIjLjJI *~~*3 Lo^ 

I«Lv^5 ^y>S\ *wAjjAj ^Jp *w^^->tJl I ^Uaj -LOPI JLaJj 

wJ\jol^JI v.0/2 ) ^3 ^L-lj ^^Ap 

U 2 . 4 J jj^aJLaJl L® ^jj ^ 


J&lJL-fcV! 

: jl ^ lj©li 4^1^ J 

. <Lwa* I j k,. 4 . 1 . .sa.z] I Jjl j 3 n > * 

£tJJxuX«j ©©JP • 
4~pl oLjliAJ 4 ^j1jJL] 1 •wa^-^jJl <AjjIp rt^Jpy * 
.iljLol ^S© 

oLslSAJ ^j-'--^-ii ^ j}t>\ oL^wt ©JixJ • 

.iJ-l 


4 tf/ .. ^>;l l ^llill j^waJj ^l. 


' 0 * 


v^iobisai >>_<?.'« ^3.1 frj^JLuJl ©j-^>- jjJij 

.L^JLp yvJlj 


ul * 1 h t<14 t) 


Kingdom 


Phylum 

OcJ# 

Class 

<45Us> 

Order 

Vj 

Family 

< 1 sU 

Genus 


Species 


Binomial system 

4-oLiJl <U.»^v>slJl Aliij 

Dichotomous key ^SLJjl ^aoaxll 7 -L 4 H 


wadU ^ji>l J-vJ—Jl 


Taxonomic hierarchy 

































xTigon 

jSsj ,^i>i ^rj^y <z*>jj±>- jj^p 

l$j\j ^\jil c( JJ>w) Oj->s->l^iL> ^^-w%o U 

Lo-%3 ^1p o j£j c<u>»Jjp 

tMule JijJi 

^Ij jU^>Jl £J^y o* 0 J^*l) b*JI 

^Lo^j ^j\yz}\ ^1p j*& Lo-JLp ^j^iJl i-Lfc <io 1 ^a>bJ 1 

•^r Jrr 

jl jj^oLJl ^Lp £_yJl ^Ah^a* jllaj 

J~r r^b r j '^ ojJiJ! l$J s\J>\ 1$jS/ JJJij 

JiJ!,(T)JS^ ^ ^ 

■£>J' cr^ <y* 

l^^1^1 jii ^c^jj <.l^-) 4»*>-^ijLgJ <p^< kj>«>s .^yjl ^ 

. ( h.o_JLp j-*p) A^^/3>- 0 j£jj 



Naming of living organisms 3-cfcil ujLul&t 

^iJJJJ ^4 j^jIjlJ 1 IfJLp ^<JLlajj cvjijljLo^ ^LSj <—s^\i>“L; jl>*I^J l ^jI^JlJ e-Lo-^'yi s *\ jc*j 

. ^<2jSh £'UjjJ C->lto V— a\Ss>^j *)I oJ *>*yA 4^oJ-P *L*J»*J! ^j+J 4^>-l>*Jl <Zj 




















iJjdl M :(T) 


d-j Ijo IS\J I Lillaj j a1SLJl<>J I o jjb ^1p JJclU^ 

tijwJMJl aJJiHj Binomial system ioLi)! iw^Jl ^LlaJ aJip jiUl 

(J^^l *U 3 l) j£~)j t J^jIS" t_ 5 ^^ ^-woL> 

Species £^Jl ^1 y* ^lill j c sJI jloj Genus 

^ bj A^d-*Jl ^Loww^'yi oJ-A 01 -bj *oc_3jP>-L> 

aJsjjJU .La^P J^P LgJ 0 >o jl caJjLo A*JvO^ 

.(V' J5Li).Fc//s domesticus ^^UJl Lfwl 


2Lul j3I^L4>U4 



Taxonomic hierarchy < ,^Ttt ^ J m l ()t ~tl 


IS”!bjip ^JlsI c^LulS" ^ */?> L^Jw^ ap. a^p>cJ 1 c^Lul^Jl J c-^Ij-L>-jj 

( £ )C I ^ ^ a<w>) ^lJ 1 AP1 J^p dJ14 *J3 11 ^3 

. cipI p0wLa^ 

: Kingdom itSLU^it ♦ 

• 1 ^ wip” ® 

: Phylum A-uluJI 

.^ 4jljJaJl • 

: Class Aiuliall * 

• 1 1 1 I . I J- vV^* ^ |»si— • 

s Order A_u jil ♦ 

,o%‘bJl I ^ Jp • 

:Family AAjLsJI 

. l^>" S/ 1 1 ^ «Xp 

y^dnuii |^jg| :Genus oiAi^h 

yjdiJu^ l> L^i^B^i Cr <sj i .(i) jsi .^IjjVl ^ ISap J^,o 















































: Species 

^jjJl w2> ^Uj_j c 5^ °>Ui' jil {jr* OjUi> 

^S \s a+> yj y*~^ •*— yp^ Jj >-y U^S"^ JjLJI c!jIj^L- vwoJJ AiLs^^U 

. iijUaJl C^>Jj c<u*UJl Oj>o 


Dichotomous key 0 ?n u^tt ^UuuJt 

?43JLs^ AjJl >-j JLi y>- Jj K ^jJ 43 y^A O^j! IS! Ju*ij ISU jfe 

^3 4j-L>c-3 -V3 4jL)^ jaJl oj-ft J tv^^xSvJl ^3 *^jl^Jl I jjb OJy^2 ^j£* 

, v h£JL QjyP aJ J^S\j ^ Ujj cojj-v^Jl OaJ J^jISsJ! Ijjk \-ojjj cOU^^I ^jP-xj 

.UK! oUlUl! ^^Jlp UycJl c _ 5 1p jv-^jJlpLw<J yypsi\ ^UUJl jj^JcUi^u U GIp *G^I *U1p 

^y>- ^jK <Pj^ wI>tl^vvw<kJI 3jJL) ( ^3 KjG wKo J^P OjLp ^^2^wvi2^Jl ^GUJl^ 

oK*> ^w2J l)I ^^Lp *UGj ^^Lv2J>o IwLo <1^aS>zJ ^Aaa+P'Z] I ^GGJl |t-vW2J ^Juj . aJ <LwvjJb ^ j\xj* j^P 
cojJa>- ^JlS' d*K- ^GGJ! cjL>jIv^j ^2 GaKL UK a^s^? ^*p>- yS\j IwL>Jj>cj yS I ^^U2j>cJ! 

C— 0.-P J ^Jw2j cGlUJl AjI^J \ jjiuii ^jpj\^pj>- ^j-*jUjI ^1p yjL*pj w\j>-1 jUj>-I ULU^j 

Kw<iJ>xJ y UJ1 ^jJL*^+pz} I ^GuGJ I ( Q ^|5 Uj ) ^-Py . L^-J | ^yS3j I AP^<>j>i^K I jl j^jlSsJl iKjJL 

»(^^*>Lp I ca-ojI^aJ! c 1 ck_^L j«a_II cI) .<_ 3 !1 ^^ ^ 


tM« 


VI i<w JLP 



^LJJI 


Jp J^-J 


■<— ^ J ' 

' 1 





Liljijl 



oliajco 4>r3s>-\ 
4x^\j y*xj 

■ 43 LLjk» 4s>zP- 1 


} 

1 


i/> -^'j j 


u^u-rjj 

i^sn 


L I v^v^xJ I 




ol y^^JS ^SLill yi*L+p]\ jj \a\a£- i ( 0 ) ^JSLlu 




































oLujjCJlj^Oa^jVl 


^iuJu-aJ ^LUta 

g2H3HI 


- : Ljt 

. J ^ Aa^Ix^- A^oLo | ^ | 



. iaLJl J^jj^ oj-& oU-vsJl | y | 


uLoiJI OLhUj-^l 




m 


Jbljji i Jl O-o tn^nMI 

<UjUI AP^qP 


I riNil in'i *\l q_3J_oJI OljLdioJI 

C|t^sdxl1 tl. Q.\,/3~\\ -la'.rll c4i^>-^U.I 
j cLg-LJP^ c^LlLJl 


OjqJJcLoJI Olq^lJlq ^lq_oJI 

& A^jLjJl Ajibp ^I^jI ^ * — *1 

.3Aj j Jj A^o Jp C Ap-j-bs 3jia~~o 

_/ 


. 

.• jj-Ul 

. :Jiajl 

. A^j LjJl ^JJl ^a 2 -Jwsa 2 ^J 1 ^bbL<)JJ JaJa.^- | f | 




.iluJl ^j-^J^ 0 wLa 


V- 


->Lp^^j>-1 ^y 


AP^Jj>tll A^^iwsA? L^ A^5 ww<>-s 
















































fllk; ^ W • • ^Ip Carolus Linnaeus ^Jj 15 ^UJl j 
:Uufc Ja 5 i ^ i~>J! oLjLSCII ^5 Jill v^i. : .:.^,:.H 

.4*oLjJl 4-olA^JL^kJl 

j] j**Jl lJW*- 4 ^ 4*voJbJl «oLiai)I j jhj 

£j> y ^ \ ^Lp Robert H. Whittaker ^JUJl ^15 c^ijU-Jl 
% - 1 • X^ 11 i ^ - -\^ - l l ^ lla « i w A««^cJ I *- L j 1 11 ^.-i- *J3^} JuJ j>- ^Ukj 

:^JUU>» ^^1 <L>Jl olol53l aJ Modem classification 
j-Aj toLJlj tOLjiajtllj tOLjo^UaJlj toLSlJlJl) 

.^JUJl jJl aJLp ^UaJl 

L^-)j Sii t ».*»«««/3»1 w>L>l£Jl ^ /3 . *. ) JLa ® 

oJla iliol j (.iw^Jl ^J1 oLjISU! ^2jUa>- 

.oU^yJlj tOlJbjcOLj^oill oLjISnJI 


!,jl ^Jp I^«.^> Uo^il 1.1 a 

oL3t£Jl j^aj ^yJLJ • 

.A<J-I 

• wo-bi-l v^UwazJl ^Uaj ^yJL» * 
wiiiyj oj^ii ^yjL» • 

. aJ-I obSl£U 

^ug. ^ jji u-i oljisoj ^i.1 /i; . 

oL^jail'l j wOLxj^iaJlj cOLjIJL)! 

.olrtdlj 

«• j—<9 ^ aJ-I oUsl^Jl y 2 **. <-£'~+*aj • 

.si^jJi>-i <a«*../3~ll 

4^-1 w^LolSvJl ^.a.,'.,.j3„) JjJLaj * 

.IfJp ytJlj 

4«*^l v^jUjI^JI A.»laP jJLAj • 

.ap ydl 


Kingdom Monera ljLu! jlJI a£ 1«.4 ()) 


ulnih <m4 ft 


. oLoIJlJI y JajljJl UlA • 

.ol j^aIwwO ^3 j! 3^ • 
. ^* y**^\*~ 1 jl I 1 ^\^XJ ® 


iolJLkJl oL^kxJi ^iSsJl LgJwJ • 

C I C^>cJ iLjJb jS ^JLwoJl 

. I j^s^j ^LJ1 j 


£jl>Jl ^j-a Lgj Jax>sJ N iol j jJl LgJ^Lo <j| 31^ ^ J>TLJ 'y 

.SljjJl oil j 1 I^Ip (Sj y 


Monera 
Protista 
Fungi 
Plantae 
Animal ia 

Non-vascular plants 
Vascular plants 
Ferns 

Gymnospermae 

Angiospermae 


oLSIjJI ^Lr 
oL»0*>UaJl aSsJjT 
ol j\xe}\ a^L: 

oUl^k 
LjIpjN oULj 

aJIp j olJlJ 

oLp j~«3\ 
jjJLJl i\ j*j» 

jjJLJl elk>c4 





































:Archaebacteria ^Ujjuab bj-JSLJi 

<.AjI*JJ 4^w*jLHJ1 ^_3j jiaJl ol^Jl ^3 LfoJaj*^ 

oliwJlj aJUJI oL^wJlj l o jUJl oL^oJ! ^sjLu 

^3 4^jlJL>sJ! L>1 ^P APoJj& . A >-^LjJl A*Jlp 

• ^jJj>tJl jlwb>sJlj jJj>tJl *LJL*Jl o. Sy 


:Eubacteria 2 L uLubfcJt 

U^lj !^l»*wwu! 0 I ^ 1 yi 1 1 I 0<»C& ^ i </?) 

l^ *j oLosJl ^3j 4 »wjLJ! ^Ipj *!jfJl ^3 olio ^^J>o 

j Cyanobacteria aJ jj^Jl LJ^> ^SjJLxJI ^jIS 

.AjwL*jJl ^j!.} y**)! \ ^y2*~ Jl^ t("\ .ti yi^y]\ 

CAP(JLSCajI If ]J jlk^NL iLj^N L^SUl jj l 5 o j 

.(V J 5 w») ^jjjl>Jlj t (j£Lf^s 



Kingdom Protista DLu^!)tl>tta£U*(r) 


aJ y}\ oJJL*^3 jsS Lf>j <L^>- cOUl yS >\Jlj CjIjLjJI ys C_iiI pxj to!jjJl A*o2*Jb>- CjLjIS' 

. <zj\j y ^Jj>- j!^\j>“ 

* > 

!^L La Lfojk! o JP ^Jl oL*j^AiaJl 

! Protozoa iLul ^obII ljLJjVI 2 Luti 

j! 0.3 jJLo ^Louj ^ aJ^> jJ| Aj>JLJ|j AjwL*Jl oL<jJL> jIju ^ A»Jl>cJl oA j^ fj>c-a CjIjIj^j>- 

*: j ^y?\ ^a^! LgJ L-wvw« cjU!j-s^cJ! jl cjIjL jJl ^1 p tf]gt> Lfv2-*j^ a»jLs^oJ! j^>- If +,/h*j y*^L~*j* i y 

. aS y>x^\ aA^w^^ +*v^~ <Sj\ ^2 £ j! ^ »< ^ ^ L^s^j 




































tSarcodina kajlLa 

LwoVl l^diid jj> tPseudopodia AolSdl yu y* iij^ oblJcul ikd jj ll 

.(A JSCi) Amoeba 

:Ciliophora kLu^lt kajLb ◄- 

.(*\ JSdi) Paramecium ^ j~~y \jdl l^dtol ^ Ja^>J Cilia ikd jj d 






^JlzO) JSui 




l js/l 


jFlagellata ^UL>>uJi kajLL* 

y^ y 1^0 ^dl Lg-dj^d tFlagella kl Ak*d d y>^j 

^^ a~^J j OLd^/l yip Jdko ^dl ( ^ * JiLi) Trypanosoma 


*o *) JSui 




4_Ul^3l jJjL4 




^ly.1 Oa-I jA Jfj* 

4.*_*djJl Ajjla^Jl jjkCdl 
A.LS Apd JjJ* jp J J^\j 
ZJLy^l ojlill y Aki j 


\ . o \q Itfli Ot Aj2j L ** . . 

Cnr 06 ^ ^ w c5^ C5^ 

^k2>e-JLll __ >Lv2-3 cLsj^ai^jLo jdl 


^IwLvaJlj (J j-dlj 

^JL*j |td cobd^dj •»_&*vdi j 


< —w^Lxdl CJjJl y 

. yd I A> y*-*-> 


V 


y 


tSporozoa kUap>>Ji ^ 

(.Spores y>^\ ^y^dj Ijljkl <.aS” jpdJ aL^j LgJ ^«d 

c jLJ^l y_p J-dko ^jd! Plasmodium ^yy Jl Lgdid 

. Lj*>Cdl y±-> A^w2 jj 

sEuglenophyta ljLLjLv^JI 2 Lul£ 

ao- old IS" (.Eagle na loL>-^dl A^kl o jtwaJ 

4" Cd 1 A«A^-^J ^y&J y C 4-1 ^ 7*~ 1 ^^1»P { C) ^y^x-i C Ada^d I 

.k! y+i'^ij ii y>r^jj j./gil 




























! Chrysophyta iLciAldt t-JbsiaJI 3 . - O 


iyyj>x-> ^^>- 1 j>-j jlJ j>bj y^Sj ^Diatoms d^Lo^ jLw\JI L^-Ap ^-Llaj^ t 4 ^L>cJl tX^s—y L^Ja*^o 

4jj^>c-J| CjUI yS> cJl^ ^IwLxJ L*_^a \jJ^j2js CjLajjLwtJi y .0 ^ (J”' )15CJ-n-vvJ| oLa ^Lp 

•^Sii 


wLutj^t^UjUa 


juJ! :Red tide juJI 

(C 1 jJj>*j o jjfclli 

O UaOx^Jl J jl>sJl oLo ^9 

cl) ^JlIL oLJl o jJcj 

\jj>^2ji t^iUS jj5oj (. 

£J>- c_3^l 

^ ilslgJl <oL>jH sy*UaJl oJla 
y^^ i ioLo *^jL>eJaJl ^Ijpl 
lojc^i t(Dinophlagellates) 


Lgj jiloL^Jl > 


o j_A y>\£>X> y t4»ola_iJl ^1 

^1 yA j C4^_Aj APdjLol^Jl 
yA ^Jl lS^JP i°L*x 



:x ji i upnj id 

JUI 


ioUl yA Il*J>- <_.^JL>tJaJl oJjk 

l$$lU jJ <_^wwvj 5 sjj (. olk>^Jlj jL>cJLj 

ioLu ^*_JU>tiaJl ^JuLoj .^ 3 yy^^S\ <._oL>o y&s>-\ ^lp 

iSj oj la ipj^p^a ^Sl Dinophlagellates i?l 

. (^ ' ) Cx^ ^ ^ La ^ 1 1 



Kingdom Fungi ijbjla^df 2 &L** (T) 


. ‘■CsJ LL 1 ^ ) lygL>J Lj »J L^JapJ I 

.L>*>UJ! JjwlP L^Jix^j t<uJj>rJl wLj>-j co\jjJl 4^Jb>- CjLjIS" oL jia-fiJi • 

. I L ^ ^ ^ 3 ^| »^~ wtj l^J J W y^TL*A X*^ ^ 

.Mycelium ^^laiJl JjjJL L>5 ^-o L~i LL> cHyphae oli^L yo Ja y^ j^5co • 

.jt-A1^-ya.^J y <.^h\2~A lJ c^Jjdl iol^ ^P • 
Ll^c^-'^/ La jjlSi ^J| iiLs^^/L L^Cj>- L^Ja^a jjlSco • 



















! ^Lwj! LaJ y _ _-.:>■ CjIj jiifiJl 


v—g. */2 ) 



j JLjJI ^la3 



o^ukii-! jia5 


UjJI oL>iJI ^ &*Ii(U) JS^i 



tA^wvJlo j£> 4j jiadJl J? j^>Jl 

J>-b 

j^jip y~ 

^JJI Rhizopus nigricans 
<.y>*}\ ^Lp 3 

^2 ^>A>sJU«j ^_> Jj j Oj ^y*CL~vjj 

• 1 AP Ly? 


JuLo aJl>J! Xp-J Lg-v5LXJ 
^>-*^1 to jla2 

4j jla3 Jj?^-J>- j3 L*>UJl wbJ-P 
t A-**^? j-P y>^j <L&-wvJLo 
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^- 51 j 3 >sJ| 

^jJLvJwJI jJa2 iLgJwaj A~o y y^ 

^LviJl <5 jJl Penicillium 

. cJj^ 


Oj-Sbo 0^ ,j5v<kJ L^i? ^a>- 

jLy J \sl J^-to (a_*J) J5LjJl 

• v j >J' 


*!jl_*5 a_p! jjl 


. jLJ*>U 


^ Hi. & 

<Lo» jtJ3Jl 

Zygomycota 


2u2jJt 

Ascomycota 


Lj| | 

^ UJujLJt 

Basidiomycota 


> *Y 









































Kingdom Plantae ljLlaII 4 SLU^» ( t ) 


^2* jis^l <oLo ^Lp (.AjjjJlL* jJj>o ^^JL> o!A^j 2^JL>- djIjolS" cIaIjLjJI 

.l^wjj>- ^JlSco L^ia^aj <.*\ l>sJ 1 *>LJ L c_i j-*J ^51 

! ioLJl A^L<j^JI <—a-Jwvax]| e-Lo-ip ^-la.x^a 

.*1 j+Ji>z}\j cA^JwJ!j l^tiaJ I j <U$IjJl ^wJUJaJl —I 

. cjL jljj>cJl j 4 _oLp j^AJl cjIjLjJI _ 

.a-oIp^J l cijIjLjJI 

:2u3ljil 1-JbfclaJM 

Rhodophyta: 

4Sw>loJU ia l. ) ^^Z —3 L 1 ^ ^ P 1 

*( 0*>Ub- ^JiP k Jl^JaJl oJlA t^yj*>I a 

( ^ J5 ) .Polysiphonia 

% Phaeophy ta ^LjJLJ! L-Jbtlal 12L ^ + 

4_p^«<2^w^ ^1 v.. aL«*v»p i 

.Fucus jJ^\ l>Ja l^lllol jy .ijo ^Iwal 0 *>toU- 

(W J£jO 

sChlorophyta .tt^uti^ 

^>A^wQ1 A»*»l»^tJ I ^ ^ . /? * i » £* i ^«/?v_. aI^\j t ^ Lp 1 L>t la 11 

Spirogyra I j ^ Ji* L^UJl JuJlp ^j^Jl j <.0 A Chlamydomonas 

^ ^s>- dj I wLjl^ % ^1_p ^ ys>x-> ^ l ap ycj* ^*p ^ ^taUl ( ' -) 



^JUJ^.CW) JSLi 

















»Phylum Bry ophy ta C>bjlJjtJ t 

j' ^^j2j ^ ^ 3 A*oLp^ A^e^«j I ^^Ip ^ I LjL^J ! A»»^_**wJ 1 Ow\-A «,/? > 

JJ o^U” jJl ^1 ^U>J iU>jl oUU ^j tNon-vascular plants aJIp j^AJl olSUJl 1 $JIp 

0jJJl *1 j^2j>- o yjK. sj? oIjLo .AJUI 2 JI aU? jJl UllJJj cj_>lScJ!j 

l Ricci a LUoj-^ djU ^JjLa ^ ^ tj^U>- °UU b!ddUJ cU j^*S> 

( T * JSU) Funaria LjU jJd I oLi Ji« t^liJl j 



: wLljL^ljGLJJ) 

jPhylumTracheophyta ljLuL^ 2 Lul£ 

^j! 1 ^ £* L^o*J I A. *. jO . yfl . A_o Lp ^ Aj>c-vvJ I ^ ^ L*P ^ ^ -11 s. .A Ij L*wS I I 0 ^ <,/? ) 

L^Up j^LU ^j-^j c(*L>eJJ!) j.>/g 11 ^UJl aU<^p (J*U>- aJ^SU aJl aj j\ s \jUl ^JJLj t(I) 

:^Jj \Jl U*dJl oJla j .Vascular plants aJLpjJI oULJl 

:Ferns Cj # 

^1 Aj S> LgJwO ^jUdJl ^ A^dLp L^Jajoa A_U^vj CjLjLo 

^lp CAXJJaJlJ aU? jJl J^L?U)J| ^3 (,jL>cd>! 

^Jl<>j>cj US' cj^U>-^ oU^>j L^J .aLJUJI aU?^J l 

a? er 11 yLSUj JjjJj jl IjUjl o^So tUL^j 

j^j>- jUl cIjU L^iUal ^LUvJl ^Ja-wvJl <> _^U A-s^U" ^U "!jj 

.jUl o j^Sj t(T ^ J5U) 



oU A3jj *(T ^ ) JSL^ 

j^>- 



^^J!olJ*(TT) JSL^ 


>♦0 


:Gymnospermae or Conifers GUIajjitti j! Sijjw^iiutta 

JajjUcja j (1 )^S\j td^l j*s>xlsS* L^-4 ^JUUl^ jL>c-s>> 1 L^_Ui^j3 

Ajjj| AJa^vJ {£y^> <U*)lp L^J J^U LgJ^ C A^jy^J JajjlSxjJJ o^SUo 

.( T Y J^U) .Pinus oLi l^iUJ ^j (.JiUJl 






























: Angiospermae or Flowring plants 



4jCjLj LjJl 0 U 2 JCO 




(£>•!) ^y*j oU *( YT) JS^ 


L&jl o (jljjlj 0^2-wo L^J djlJLo 


(J IjLAj 

^]|_ oULJl 0wL& s te _jiw2jj ( ) ^^>0 t_5^i 

^iaJLaJI olji (.Monocotyledons aJLUJI olji 

.Dicotyledons 

U1 ^ t_5^" wLPL^ vw^J ^JlxJl ^ 

. 4j jJfcjJl Ij LjwU jJl J^sXP 


ololLlcJl j Swb^ljJl 4 jlLdl olj^ oLjLUJ 0LL/2JI lO ) JjA>- ^ 


J.M 

JUI 

jUj^l 

JIjAi 

jj-M 


§ 

© 

*t 


V 

SJb-l ji\ iiUJl olji 

Monocotyledons 

f 

Q 

cr. * 

^ 1 ^ 

00 

olji 

Dicotyledons 


Dicotyledons 0 !ji 

Monocotyledons oJb-1jJl iiLaJl 0 !ji 

.ojddL oLLLLs wC>- jj • 

.ojj-Jlj aJLLs JL>-jj • 

oli Lgiljjl • 

jolS JljjVl • 

. LgjlApL/g <U^a)LoJ>- j\ 4^pL j • 

.I^jLLpL/2>j j! 0%~ Ja^x-o J^S” ^3 4 j jJfejJl _ • 

. Ajl\s>- ^3 4^j ^LJL 4_olp ^Jl 4j>c_^J'yi A y>- • 

.^L*JL 0 J^JS A>oLp jJl f3^ * 

. <L)Juj LajjJj>- • 

. 4_^iJ • 

... <JLL>jJl — ^Jl — y\sa\\ — <J — . Lgxlxal ya 

.U^J 

— J^oJl — jhy?H — J1 — OjjJl — /^0 

. La j-^p j ... jJ 1 j — \ 

Kingdom Animalia 



L^J. ^JJLcd!^ aS j^>d! ^1 p oj>-LiL<dl L^jjJ ^ L*>UJ| SwLjwLp oi aoLJL>- a^>- ciaLuIS” 

L^\*o l ^ x>.l I A.»«‘wsJ L ^ t^x_l I II AjI ^ 

.^Jliil aSCL^w^JI oJ-A <Jj^L • 


> ♦! 


r .x. / r.n 





























oLujJUil 3 4U.t.VY< 


AupclS ejUjlSLU i^u \ rtjunltt Jducxoll 


l^ilrfTfcill $ {jjJU&uJl jJlSLiul 


olia^>-^\il c-ljbjj ^jO.j>rJi} ip j*s*l\ <J ^Jj*>L« 3 jjlxJ 

^ ^>-1 4jj\Jl*j (J^Lj^j 

<U>- J*->J ^-L*ll s— 3 I j^*\ ^ut^LJkl (J^\->- jjl 

. o 

■ Cj\ 

4j^LJ (T- ^ <W3jll £zj) jt .Jl <-J j^JJ <<j0^j\jj tSl | ^ 

. L^c^J I jj 1 

J^J Li 2^ai- *>\5w> [ Y 

. 4»o jil Aj j-m2P ^1 Aj^o . Ig-LSL- 

: pij 4ji>-bLJ\ ^iiii 

^siyjl ^ JSL liU |T] 

:0)jJtJl • 
:(T) r i J i4^JI • 

. :(r)^i4yJl • 

.StftJl \jjc£J\ ^ J& li ifkJa £ Sl£j, ^jl Y| 


( 


r 


r 

* *4 J* 




:<JLuaJl 4lii 

Yljcsyi iftteJl £ jlSl oJt* uL^' J ^ j\ jUlI L> Q] 


QLoiJI OLbLili-^l 




Jal 111 i II u_o LOAiiLlI 

l» <i«- «/3 1 J UyOwJl ’ y* <*JjP y3S>%3 

•j£iJ>V-~ 

l n\il m i S I qjpj^oJI OljLnioJI 

I*--Jl (.j J^*Jl 
wl^JLiPj woliLJ' ^j->e~J w^oJUJl 

a iq J KqII Olq^iJIq ^IqoJI 

k Aj J ^1 y»S/ y*i 

y-^> c(a- k*J y^Ai* 

• 4-lt j *U*JL«j .5 J v* !wn5 

V_ y 














































S ojzxj y& ^j \yJLJb \jjc£j\ y* jjS 1 I oJ*A 4 j>-j L« Y | 

! ( ) ) j jL] L L jrU^J I £jj • 

! ( Y ) J 45^- y*iJL> • 

! ( Y*) |*_i J jJtJlj < j^y • 

*![$*&>%Jij oLuxJl y -uUl 4 ^ jl l« r] 


AS>J c U ^j - 4 ijr^ cjLjij MlaJl ^y\**A 


4_JLi Lw«^ JpLJLJI IwLA 0-^1 jJsi>* 4P^o*>dl 0^b-> 

4^>-JJj ^Jl*il O^-J wiJLl^ CLa j*~~J3jj jLLoj ^jUJI 

.Jj>*j» jjMj j*^~J2jJ gj UJl (J4*pL?* aJL3 Ljs 

t,J^jdl cjt^la> 

. a 5*L» /^o iw^P y>^L>-l | \ I 
P’Ua^j LgiaP jt-J j k£jJj iS yJl *lo ya lJh3 yj? [ y ' 

• ^T^rj 

. <-J j5w»j^SwJU ^jjwJl ojjiJb iS^Jl f-Lo 5^iai ^u2->«3l j x 



.£jj£~ij ^ 5 w« ^y>-L>-jJi frUailb 


OLoiil OLbUjLal 




bliidJI u-o LoiLdiJI 

0 lp w_ijxJl j i*Sj, «-U £~p 

JuJj^-j wL^* si jj>- Jkl oLoO^JajI 

■^JsjiSjU 

[ n\ il Ui'i S I Q_pj_o_|| OljLdloJI 

OliL-Jl wAji>' , ^0fcl L^jjjS J 

. h wl$l.l£ J 

Qj ql KqJ I Olq^illq ^IgoJI 

y -wapl — j*» ~ *SjJ 

ojUa3 j ~ v—* "* 


:oULJ\ +m 

. L^Jwo ^S” s *jlS cLajlaULj | > | 




























?SS'jJl ^ ^Jl iibkil oLSl£)l ^> 


•♦iii i 


^JpLlJIIIa 


^ ^L. 'w.wO 


I^L« 


ul.,,,;joijJl 


: Ljl 



. A ^—*>1 ^ L.J £- I 

.^i^vJlj ^jJLxJl aJjjJ! 


- ^LUl^o [T] 

AjjJj A_^owlP | Y | 

^Jp jLll ci^LjJI aJjj | y | 

.JjLJI 


uLoUl OLbLu ^1 


m 


JqLlllUI Q_o ib^cftJI 

<-3yd\j <Sjj 

.1^2jU^>- 

[ n\il jjj'i S I q_3j_oJ| OljLdioJI 

oljLJl J^>S^J jJl 

OjqJJcloJI Olq^lJlq ^Iq^JI 

■S it - ^ i - - t * i . 

ojlks tf-ui cAjjJj oAp ^ 


<#ll 

^^^vj>-^-vJl cIjLjJI aJj^J a^^SjaJI L/g.J-1 La • 



















































iS >fcj ljLu 


p|jj| iJjLi ^>-1 cjIp^jLcu ^sLcJ! SjjlJLo^ pIj'VI 

. AJwO 4 ^j>-jJoj *■ si| ^Sj ^Jl A-P^^^L-l A-JLsLJJ (J^L>- (^\ jJl 

jj^jJl oLU a^oLwo'^I Si ^*-0 ^ill 


■- : jJ-^Jtll LjI > 

<^sS\^ .A^_ojj!^ <^J jB J^P dl~Pd^LjJl Jij>- S y | \ | 
.clllPUalwcI jdi j]\ ^P oUl p!^>-1 

Jj>^> ^xSl oLjJl SjjJlJI a^oJjjJI | y | 

. Lg^S* j <1\\j lio J^P ciijliz^*}Lo 



JJ^JI oU J ^' oL ^ 


OLoUl OLbLuj^l 

m 

k>l ill i II 0 _o ub ^ rftJI 

LgJA» Oj&j <ull>sil f-lj^'bf! ^ a>ti 

v_iJhi£ jlS" ISj lo JbJPJ t(_£jjfcjJl oLJl 

l£ j^j J“* 

l o\ j [ i j j i S I q_3j_oJI OljLdioJI 

jJl t<da5«“*>U.I ( J»<k-*Jl 

.^bwWMAl^l (. I ^ l-l^-JI (JljLiLjl 

CUqJJb_oJI Olq^illq ^lq_oJI 

— j-^j^ 9 oLj — j-*j^ J^ oLj 

4jjJL> iv-JLP 

___ J 


4lll 

ojjfc Lo oLJl L^Jwo jj-SLo ^^i!l AjLbj>dl | ^ | 

^Jp ^IjprS/l ^ c^ULo! c^LjJL5 \J] 


























:OULJl JJl>o ^iii 

cjIpO jLi | > | 



oLj) ^jSM 

4jjUl<JI 4j>-J 



: jj-*4-' 



: Jbj*^ 



:<j y*jJl o Uxj^tll ^jip 


p|jj>-'yi 4 j jj&j]\ olJLJl (^"^** (J^ | y | 


:^\zi^ s }\ ^llll 


?iLSJlljLft 


^ liU 





































.(JIjLjLSsJI o L^-Ji c_5^^ A-djUaJl^ ^Jj>- | \ | 

(->-) • (!) • 

.G) • .M • 


.C^LulSsJl oJ-& (3 ^ ^J->- | Y | 


c ^\j\ i - r *^9^ (j^-° ^9 cc-LJl yJ* (J»3 j2j ^LJloa \S >>“Vlj A9L>- L*Jkljj>L c ^x>Jl iJjj JJS' -^11 

:JUIT ^StdlcJlT 



<JULil 4_*Ja5 AiU^I J*iM d*[?c> 

!a-oN! oLj15sJI a_L2^-*)Lo <•< _ j ^Lil <i^- A^Jai ^p ^sLJl ^jjL*Jl ^y2s>z^ 

^JJI jodl^^oU^ 



?A>LLi! Owb^ ^jJI j^JcJl jwL/2^3 La | y | 


o j^S \J LijJj>- ^ aAIAI A^JajiJ oj^ ^i ISli | r | 

.?iULLl 

.SJULil jjM 4^_ki ^Jp iwoliil oLulS^Jl l^Jl ^1 ^L*_JJI .sJi^ [Y] 

























































gap* 


gfjifwur 






_aJL*j a^-jJl! L*-o a_*_~vJ ^Jl j **>*}\ ^LoJl^Jl «✓?,) 

p-i ^ybS' ^lp {£ V s o yjl*j 4«Jo 

iSy^H t Invertebrates oLjUi^Ul 

.Vertebrates oLjUi ^+~~j j L <£ *3^ 

kji.j'y*>rt«>yt ^i LjLcaii<uoti a«h<?< 

Phylum Porifera or Sponges* 


A^*JLll oJ^J <LoL*Jl ^JllJl JajljJl 




>—3 l. \ y I 

! jl Ijili £twaJ l-XA 4 jI^ J 

S— ^JLU 5 Ujl L "->1 j . -> 0 11 .i Jj£ • 

.oUl j~>Jl1 

^Jui ^Jl U-l ob:l£U ^.1 /Jj • 

t 4^-1 «oljot^Jl ^j/ 3 n > <-d'..s3~ • 

.<l~jjJ-\ oL-aJI 

0 Ip iJaiUJll OJJ jJ> y >%J olPl j• 

aJ-I oUjI^J! jl>- J jJli-l idaP jJi; • 

.ip^dl 


ul n I In <n4 tl 


Porifera 

oL»L~ll 

Cnidaria 

oU-.'jUl 

Platyhelminthes 

i=^kJUil jUjjl 

Nematoda 

V' >-Vl jlJbJdl 

Annelida 

iiU-i jUijji 

Arthropoda 

oLLaill 

Mollusca 

0>bj>- ji\ 

Echinodermata 

oLSpoU-l 

Chordata 

oLLU 





















(. AjjJcJl iJli jsS*j t Owbuo LgJ aSj>Cj* jS* LgJl ^_pj oUI yA>*£ 

. A' L.)I 1 ^ */2 >y c l_^_J ^y 

:Phylum Cnidaria 2 l 

p t* - 

. ol ^ j\ 1 ji £ £y>TLj l ^ bico L . ioLo Oul yS>- • 

Jo\^y> i>lj>c^ ^jjJ! y ^IpjJI Vi_<2j^>tiJ! ^^o-wu *^2 j^j>cj (_^^- >cj 1^ L^J wL>-^_> ^ • 

.Tentacles jDl otalJcu!j 

jp ^lijJJ Cnidocytes a_*_^ U^> a^jUJI ^ ^J> ^-larJ • 

^lp od_A o ^L> ) ^J~j \jjLil ^Llgo/glJ 



IjJlAI 


^1 ^il ^Lkvs! J ^*>UI l^teU Jjl^-I t(T 0) JSui 

• Ob-*-^ JpliLjo J t jj>c-Jl ^JuwU3 L IjJugJl ! ol*-wo*)Ul A_^j> aALoI ^5 • 





,(YA)J££ 


j»Jt JjXi.(TV) J£A 


ljjuil «(Y-\) JSLS 


4^J^w\Jl ^ t4-ul_>- ’L^-pxJl ^ j £* *j^1_4wL>^C 














: Phylum Platyhelminthes 2 lulu> 

.If^j aS JjU-j tjlJbJiJl ojlfc Ja^-V ti^JalioJl jlJUJiJl 4P (T ^ Ji^JLJI) _j j^Jaj 


^i^tia-Li^JI odj& 





liUJ A 



4^]g )<O^.S 




LwwcjLgJiJl 

A^rlalill 0^3jjJl £*1 jj! »(T ^) j&a 

j^aSUa^Jlj Flatworms S^rbUoll jlJjjJl _)~w # 

•cA> LgJJ ti>Jai jLo ^LvJ>-I 0I3 jlwLo • 
. ^jL>- .JuLoj ^jjo i) • 

. jj>- L^Jv^ L J-JalS • 

. ^vj^>cJl *,<$a'«a I^uJLp • 

( \ ^ ^Jj>. . ) 4«]g >j-JLl! l)1-\jw\J! c L-ojjL^_LJI tLjlj^LJl o3j3 • i^isAjLiJl olwLjJl 4^_Jj 4_liid ^y* 

iPhylum Nematoda ^LolJt jujJI 4-ul£ <^j^ 

:iJ^I ^^Ls^Jl) (.Roundworms iJljJa^^l jl iJa^^Jl jlJujJl 

^jl^)uj t j^J j-laJl (._j-U ^1 ^ww3>Jl • 

jJp £_L Ji Lj ^]j_ ^ 

.^jL>- ^JoL^j ol^j cjULI? ijL^L^vj>-l • 

. ^jJ^\J ^-i!l . 4^o-v2-^ olxi If) • 

.^vJs^cJl 0 wLj>-J • 

Lg_s^2j*jj c jl e-LoJb y- lfv^*j • 

a , j ^,vu^.(r\)j&a J .olJlj jlj~>Jlj 0LJ)ll JU- Jikj^l 

.Lj^jd! c(t* ^ jlSiwo^M l)1.Aj 3 Lflb^sl ya 

5L^jjl*JI J-c oaj 

Jajl j$\ J*>b>- ^j-o ^43 s^ILo <^LSb*j l-i* ^ sdl3 ya J^Jb»tLl 

:JUI 


m 






















4-jjl 4.4 ^1x4 

jUp jlJbjJl Uu* :Elephantiasis J~aJI *b 

^3 jljbjJl o-L^ .L-w^T ojli ^3 LSI jHL** s )l\ ^3 L*»L*l o^^>-j^oj! cLj^LiJl 

bipO^Jl olJl J*J b \£' ^voJl Ij»A 4 jjIj3^JL]I J Aj^ojJl A^PjSli 

ljj*^yfiJl jljlO jA t>jJ& ^IJLp' jJ? Cj£ jb coJbJLiJl 4 jLu9^/I oNL>- ^3 j 4 *jp\Jxj 

I»4_bu& 0 j j ./? > 4-)ly3 O ll ^_*«»>*Jl plj^-1 ?-bL>i v_. .«**) j t Ajj \ 4*S> jN I J>-b JJ jA 

.JiluJl ^J^JtJlj £^0\j j a 



x Phylum Annelida 5uib*Ji jtjujdi 2 lul£ ^ 

J*** ^Ar^' eA 1 OlJb* 

Segmented jlJbJlU <*jL£ iJ^ul o^L j j Ifjj+J 

’^ajLux>»Jlj OljbjJl ^4 ©Jub w\\ i >rms 

i 4 : ; : l aH <j^Jl jt ijJjJl oL^Jl j\ jl>*Jl oL*j aJLx+JI 0 ^>- • 

ji^JL ijjjj** 1^*4 b c^UJl > - • 

. a 5_ / >Jl UjlpL-J 


I4I4 L$-ua.» t > • 


wtofcjt 

J5LJL S^jjJl 

c4*JLLxJl ji-b-Xjl 
.Leeches 
j! -SLi 

* yfr bl^JU <Ul^gJL> 

oJlfl <ujajl L^Sll 
. jljbjJl 




JjVjVt ujLcLoIl4 «LuUu ^ 

Phylum Arthropoda« 

JiiljJl LgJwijj 4~*jJl eJlA ^2 jL^2j»- • 

(_S^aJ| 43ytjl klL) ^^Lc- ^bJl 

[£11^2^0% : 4-j^/1 oJla ^ .. o . ^ J L^S* 

-tf I jyJl j j' J^>»J JijJl j■» 3-u- ^1 j»—>!« j*-— • 

. aSj?x}\ £ULa ^ia.^ 0J^P ij I 




^y>-jL>- L^-laJo oJlP ^Jl • 

Ibwdjl jIp A^xJLJI oJlA p^Jij 
tCrustacea rd^^u ^v>iu ^ 

1 la»1 \^ JJLA 4 IjJl) 1 0 


iJLs^iJl JjljjJl ^j-o JbJLxJl L 4 J ^ 6 

,(tt) jsi Oj-J'j ‘ i* ^ -isUij Jl^Lit jJl 

.(rr JSLi)lj/bu-Vlj(l iJ ^l53l) ^1 iiSy 

































tArachnida ljLu&jJi wlojILs +* 


^Ijjl i*->jl L^J t( ^jjaJlj jJl) ^. Tala' .a ^y> |»-~^><Jl 1)^Cj 

^jA j t<Ll ./si '.a o-L ?-j ^la....! (1)tiolxSsJl CjIj^J l j\ iulj^Jl ol../?2'L 

.0T jsa) Vj U*JIj \4±J 



o i_j ji*J! 

oLs^ii Juft]* ^ aIi-i «(VT) jsLi 


*Lcjl j3| 4-4 ji9L4 




<u£* yJ\ j i^jJI j j ^*aJI 

O^Cj LoJwo cowL>-lj) ^Loiip ^4 Ala^vJl O^A-ll 0 
^glli <Q«,rfgfl)..oJi Jj.4 J**S ^Js* 4*S 

J5” ^jJb t-Lww>- C^vJSxiJ Ojj^/3 j^ScJ l*-4 J^OAJ 

^JLP c__ilx>sJJ C (j^ 9 <*-4Al>t4 f-j>- -bliJlj 4-v*»JLP 

.^1 jj^l oL-JbJl ojjt> ^J5w)j a^-Lwwoj 


Jnsecta SJulla <** 

U-b • cr^j ^J\ 

dr* £JJJ 1 Ojy jrjj 

c ^L<JJ Jj>-^I jjl l^Jj j-<Jl 
^Jajv4 ^ LS Ji Jy 9 jU“jjj 

c_jL>jJ! ^3 1^5" ^ jj jj! 

^ ^ ^ ^ ^ l *1* a/? tf 1 lj ^ yA*Ji***J ^ C ^ ^»w^«-] i 

^ 1 i ^ s jL jJl 

XTi JS^) ol^Jlj oUl^AJlj 






il^JLl aJj^I iLiJI 

o!^J-I^LU^^IzCrt) JSLi 


:Myriapoda J^jVf 

^j»4 .«\j _Xa_! 1 l^J C I ^^>4 ^ 1 ^«»<»vJ2^4 ^ w \j>-J ^ ^ ^^-4 1 

.(to JSLi) 11 ^ l^li4l ^ c 5J|^I oL^JL Lr jtej CJ^jVl 




















: Phylum Mollusca wLuti 

:JJUl L«a >iJ L a-^cjJi oJla y~*sj 

^JLp Lg^° JJLaJlj *L*JL I^Jzjoj t^JLoJl pI*JL L^Jsuc^ ^Laj • 


. ^Jjjji 45^>JLi ^LsAP aJ j ^-~JLo ^P i^>-j >Jl • 

.Oj^oLs^ jiI A-olp (j ^sj J iaJj*-!.} j\ A~w%*lS <*_3l~Lu?l ^lp (_£j^>*J * 




v_*.Jo Jij ( ^L~>-V *LAp^ Jcoj>uj) ^Uj ^^>-j» j}\ • 

J C ^ L? w O Lvwlj ^ h^w<-^j j > «, /? P L> ^ J ® 

• ^L>- L^o JJUJlj ^jj>Jl oJlj >-j LgJLpI • 


0 L>w?) i?i J t «. £>l jJLlI • ^L>jj>*A~*-Ji> aJjUI 


















i Phylum Echinodermata jLbcJt CtLS 4_ul£ 


Jajljj| J*A>- Jp ^43jA^Jl wlbj fcUl^l ^LL5 voj j^Jl IAa y ^Jj3j 


:JU! 


:^JUl ^ajL/a>JL oJjk J^ pJo 

,p*pJl jljpo <UwJ5 ^oLL/?j lilj-wol l^Jo> Aj- btUJ ^ ^L>-l^ J^So^A aJj £ ^lai ^ j p~oL« jS* pw*pJl • 

. <Lo po 1 ^ 1 jJ I C*> L*a^>~oJ lo 4_^*«*Jj ol4 jj _y^ J 9 

. ^jSl LgJos ^p^-d-1 jjSsj A3J ^ ^JSwJl ^ppro jl iJljIa»ol A>.4X~« Ad ^%. — **pcJ I ® 

. jl .illjl ^oj^j'yi ^lAi'bll 4.1a. ..*>1ij y>ZJ • 

. ^Ltoj'blL) l~**Jp-J ^ .iJpxlUj l~**J3>- % y plSCo J ^ ^pJpJl 5 JLs 3>“J • 
p^Jl 4*i ^JL ^ All twJl>Jl c jpJlp- olS jJL>Jl oL5j*j< ^iaoco j»L*p-li (. ybz j\ ^oLsI oJ LgJ ( j^J • 

. ^p3^)\Jl ^*oUJl JuULoJl i^*oL>eJlj <. ^oolil ^Ja^vJl ^o-wvo 

( ) px-Jl jLw>- j C jPx*Jl JjZi C pxJl p>to ’ AlpeJl ol^LsS"pA 4**^Jj 4^Lol Jp 



: Jifc 

^jlpJI jly^flj oLjUiJl 

csLo Al )1 j jjJaJl ^jJoa coLjUiJl y 2 -*- 1 
Ip^S" Lg*oL*p-l 5jlp- 4j>-j3 ^Jco 'b/ 
AUjU *4^Jl Ojl p- 4>-j3 jJu 
Ojlp*Jl 4 JUM 3 CoUlp>Jl l^JlP ^jAiao 
.jUJl j»jJI oljS jl Endotherms 
p-ljjJl 43 li? J oUlp>Jl oAa 

.ol‘ LpL*p-l Ojlp- 4pj3 -l^^^ 

o-Ap-ljjJlj oLoLojJlj Lol 

4pj3 0 jjcu CoUl jpxJl jp JXX5 
pUao ^pial^o ^ (^1 ^Ojlp>Jl 

4X^JU lAo ^po ^^3 cLpLwp-l Ojl^p- 
tLgJo) l$Jjl _p- -UJUJ j 4JapwoJl 

djUl pSxll 4P p» 0 >e^Jl oAa wOJ 

ol ji jl Ectotherms o jl _pJl Ap- jU- 

.3jUl 




j >%.Jl JLoii 

jJLA- 1 oLSp ^x3 at.t .(TV) JSLi 




:Phylum Chordata obJ-utt) 4_o»Ji <^y 

«J1jLA-0>xJ| ^p2j l yg.>- j-*^Jl oil^^v<»0 

.JUl Jajl^Jl JMA 



:Sub-phylum Vertebrata ljUjIaUi 

^0 j4*JwJpxJl 4 _!Lp- pjl ^3 olo jlAiJl ^ -\J (_£ ^^jgll JipxJl jfy .kj 
Vertebral ^ 5 jiiJl ^j*ooJU ^^JaJl 4 Ju^ 

.Spinal cord ^yzi\ lS^ column 


jp l y> [+/? J oi^lojLflAJl ii yz+j 

^ll AsLA’^/lo Co_i!^Is^lj 4^opt_oJ>tJlj (_£ jAA Jl ^p>od! 

4jj*«w\Jl 4*^^^! ^j3>o /Oj c ol^lp>c_>sJl JjAP c_*-i3 2y>-j 

^1 p»JlJ Jp>c-vw5''yL pwvpxJl 4-Lvipl ^JA-J 4 jUA*0 

. 4*ol Axil 






















: jb oJLp- c^LjjULjJl 




ciO^' «(rA) JSL£ 



:Agnatha 4j< q*3Jl dLo-tu^M 4-ajLls ^ 

*iLa £jl+*3 


lp- Lg-lSCjfcj 'r-s 
oA_a ^ j>c ^ ^ ^ t l ^ 


^^oJl !-La> ^3 j_*_o 

iJ^j> ■<> M A3 I v * 1 <«i Aj I 1 * 1 * ^ < 


^ jy*j <• ^o-aJI 4~jL> ^-3 LgJ ^ iio jAj iiLi-^>l • 

wXjA^JL) 

,^U3l^J -^>-^ ^ t^^Liw^vJl OLw*_> A_^Jio ^3j ^^s>- LgJ • 

>- ^0 J ^i\ .l3 L<>w*» ^ L> Lg_o^9 ^jS' d->U-^i2j£3 • 

..3^-_o»Jl A^_Jlo ^ jjl L^->L^vAj L<iw^*>1 

.(V* A J5w.) lampreys L $ jr a*^\ iJL^I L^ilLol 


rChondrichthyes a.y9j j -,AaIj dLo-uiSM 4-OjlIa ^ 

^Jl>-IjJ 1 LgJlS ^a ilLw»l • 

.^-ol1 Law\_pL^ vo L)Ls-wk>1 <*_ sS wIp o*^L<i^>tj ^j^Ss-Aj ■ 3 ^ 3 -'°^ *• 1?> ^-aJI • 

.L)Ll^a>'^/| 4_^JLj j^_^L_Aj v^>cJl^ V. AjLp^j LgJ • 


-JLe>- £-lia*j olia^o jS* <LwoLgjL>cI3 (.j^JaJJ 4-olj_£ oUliU L^L^e>“! wL>-jj ^ • 

.^^U-ta ^c-JLhJlj tiL/2JiLo j 

(-r <\ jsLi) ^ij ^ >!i di— L^iioi ^ 



(_gl3^ 4Sv*--'» 


^33^1 

<U3j jjs. jJl Afijli? .ja alia I * ( V ^ ) JSLi 


:Osteichthyes ^j^IsjjlII dLa-u^l ^ialb ^ 

. AjAaJI j\ 4j>xJLoJ 1 oLw^Jl ^ ^J^xj iiLs^ol • 
Jj>- jjj ^ ^ 4^jJ-A^*j ^JL ^^laS' ^^IjJI Lg-lSs^A • 

.jtflallJ ^jjJl ^ Ow\^Lw<)JJ ioljJfe 4 jLLo 

Jl~3>- pUaxj ollaJeo iojL^ jL>cI3 ^ j jJLoj JaJeo Lg-<>-vv«J>“ • 

.^3>-j1j>- 4_Lv2^Lo ^oLL^-'yi • 

.(*• J£i) ^jjJIjc 



























~4-o 1 ’4-43. 1 x4 


:Amphibia CjUjLq jrJI 4-iuLb 



4_a 


LU O 

^3 j - -> ^ 43>»!*.,. > 4jL«c—slbCu 

:JU3I Jajl jJl J^U-^ 


vI->j_oaJl 1 -La jJujj ! ^ol<a../ali JwyO 
(*—^ ^oLLuajl 
4 -JLq-p w->U^M *—>Ji>» c_3Jl^_> 

^ jS-D' ^^Sjj .£-_>'jJ' 

Cs^; Ijlk; iJu 

iO j-ali ~j LJ?L>- 

.^U>l ^ ^yJHJuh ^A 3 ' fCr* ^Lfcr* 

.^jlp j jJL>- LgJ I 4 ^iL>j>- ts_^\ jb^\ a-pLj • 

UJl ^3 ^L-xj jltfrLoJL Ig $ ^*-jL>- cJ^uajiL* • 

. jJL>«Jlj jJL> ^^>&Jl *1j-gJl 3 4—%oLJl> ^jL~aJ ajoLJI j\ c^-Ji>Ly>*Jlj 

( ) ^-U-4-Lw-Jl^ c<Lp-X j *j3 111^xlt-o 1 





^Ul.jJl 4 j1jU? <aJL^ yl i( & ^ ) jSLi 



:Reptilia <IiuLb +* 

j^J L+ JU 


ix>ljjt (J^>- Jl 43 t-UL-> 4 jLxZ —1 y^Jj < j^y^ ^ 4 -Ji 1 -La ^ >-Lii 3 ^ 


:JUI 


.^jLJl ^Jt)l si->ljl^>" • 

■ 4ju*~J? tgil jb\j c^_il< upIj j *ck^ ' m 3* s ' • JS-^^ 0 Jy 5 j j5cj • 

.^b-jJL) li ,3 hJ^s v-iijJ^S/1 Ji j ^ *wJb>*-4j 

.4-0 ^jLLpg ^)l OLy^-^/l ^3 43 Ls^^/L» 4-OjJ 0 _JLw*> 1 ^>“ 4—b*->^ o_sL>- -\JL>«Jl • 

. o Lj ^ ^ I £ I ^3^. I I ^ j —oS—o ® 

.4jjUl>- j! 4-w-JLS^ o li L^lo £o2jj (.^JL>-b j I • 

.( ^ T ^jJlj c jLxtJlj coLi>JLJlj c c4JL>t-Jl L^JLt^l 



Ijjjl <i;Q, jSLi 




































:Aves j^ibJI aiijLb ^ 

JsjIjJI ^)l 43vJ*b.o 4 jI*X%*^I ^^oJl I«1 a ^t\l3jXA 

:JUI 

_ J 


.jL>Jl j>w\Jl olji CjlJI yS>- • 

to^oL>J ^I^U^> („)I c<i s 1 ^ a^j ^ 1 1 ^)^ ^L> o1 1^ ^L>wv.^^" '^1 1 ® 

jl JjJ^vsXJl j\ ^j/2j S 'l\ ^^Lp aS”j3>x_U ^>w\j>tlvvO^ lAjji £jL^>I Axjj! Lo^Js^a o^aL>J1^ 

•<_r"Lr^'-^ (“J^ 1 

iJ y >cJ ^l!l Aj jJjJ I Aj jJ */P ll *J1 OwwsXXl <W2 j jP ^j/? H 1 i A^Jipj ^Jl A JLJL>- A3 ^lii^J! • 

.OI^JalULSt A^-S/l 

<^bji f-\ j_^Jl A^iL^j cjL-^S^J j^i*j a*^^^Ip ^ J> ° coIjjJL ^jcsj • 

.jl 

. A^Lp _\i jj iJLa ^~y2j j ^js\z}\j aJ ^2jCa • 

.(tV JSLi) ^L*jJIj w j c jj^JI j tjj^/gllj <. JaJlj l ^L>-jJIj c ^L*j>nJl L^ilLal ^a 







4a L*J 




jjAs}\ ajijII? ^yi aaIxp ^I^jI *( t V) JSL^ 


:Mammalia CjUjjUI iLiuLb ^ 



~4±j*aS\ &mj2 A 

JajljJl tj^b- ^jA ^j«/3<a Jl 43J.JL:.^» 4 jL*X*-o^/I v^iL’.Jx^j ^oJl Ij-A ^1x3j-*- 0 Jj^JbcXl 

:JUI 

_/ 


.jL>tJl d-> 1^3 yA 

.J-L>Jlj (.yl zjj jwL^?j (3^J (j-^U J/ 3 Lg^L^>-l j 



























c4.1 ^{^3 — ^-jLoI — *1?\ ^S) aIjLj^ ob^L y*~oSj • 


.L&jl_*-^ LgJw^ £-y^y j*lJul Lgjlj^/j t<o jJj 

.d^lj^Jlj j3^Jb • 

! ( v, _£_>1 j_L? C>j) ^3 CljLjwlill AjJjII? <_• 


Eutheria (a >» nt>ti) 

4j injOl ljLu-CJI ^gjjjjla 
Metatheria 

wLJjVt GLjJ^II ^ tLUjla 
Prototheria 

IjLi,*/? jJU tA-^o-sJLo oLoJj Lgjc^jj>- 

i-vJ ^ 1 ^.*^2 j} *Jl 4.1-0—s^N^O 

.I^jIJjI ya 

j5cJl 4 _Ls«iSv^ 1jU-v£> jJu 

J^L ( j^5' J^-b ^1 l^lgg>J 

b-^-Q c L&^o-) t w*~~ ^-L?-«.l i 

o^^>- ^oJl f-lwb'yi ^/0 J^JJl <pL/ 3 
.^j^SCll 1 jjfe J^>-b (j-^^ 

UL> ^j>4> > IgjiCJ j cjjb cbLoJj 

jl*-*aJl jj *4-JIp ^ 

^AxJl ( ^° ^lp 

L^b> ^j>sJ 4>cX9 ^4-uJjJl 

ib^b 

y> -b -LxJl 4-JLJL>cJ! oLjJill 
.ol-~oVl ^1p ^jL> toUl j*s>3\ 

.(jjb*jbC!l) jJbSCll jll^iliol 

j^ji jsT) j^ji juj i^t ^ 

.(iaJ^ jUtbo) f-Ljl jJl>- j jJ^ll 



jjUJISJ! :( £ o) JS^i *ll1 JlI^ :( tt ) JS^ 


w 






























! 4_o 'V 1 s,_o j] I <•< _jj ^3 C^LoJ-lll Ajjju s^>3*vg 7 V 



ilial 

^2jLv2^J1 

V 


0%~£JI - ^jJlJl 

j^-Nl ^ *0 *-> * 

. Jaii A^U^I AjL^I Jii 

AjjlLo Aj^ 3 v_JU-s^o LgJ • 

0^w*»'yi A^jwLP 

Edentata 

1 ■' -' ' 

JuLill 

lfjL^.1 Js^jj col^1 p ^J^jo • 
JaliL) JSCi ^ip ^ A-^La^I 

. <L«j yd\ ^Js> 

ol jJls>*}\ aASI 

Insectivora 

^^)ll 

->Jl-JL-^l 
<_o jJl 

J^i - ^i£Ji - 

jjz Jlj tA-jJUJ aL jJa »*—>Lol l^J • 

. A^Ua A^jA^ il^Jl j o^U- A~oU^I 

.Aj^iLo 5^l>- Aj ji <^JL>c>j l$J • 

p>JJUKT 

Carnivora 


ll^t 

— JuP-Jl 

1 ^^oJ>cJ 1 — 

*w* -» * ^ '^ r ^ 1 

aISI oljl^ w>- • 

<y° (a^ jl ^1 j) ^l$J • 

W~* (J^ t£jU^I 
(lr >J a J iiio 5^ l*hJ> 

c-jUI 

iij UJI 

Perissodactyla 

L^J^' jW^"' 


- jpUJI - ^bi-'^l 

oN>ji - aijjji 
ji>'- 

<■_ <**+ *AJ aJLS'I ® 

(wiixjj ^jA tgj • 

. J) j\s- £^>\ JS 

tOlJi j-w»xJl 

iyUJl 

Vrjj 

Artiodactyla 

< I 



j^jsJwLJI — cj 

^ <-3 ^amXj 4_oL>e-v^ ^LoLo l -j 11' • 

. oUa : s>*-<dlj jU^Jl 
jlj^>CU jLwcLoVl jlijJaJl • 
cJI <l^S>y£ j ^ jj*JJ ^_i.oL>^ 

. A*il>Jl 

• j-^ l£^ g-ll • 

jJL>J CaJLm2XL« • 

. L&jUw? 

.A^l JjJJI A^jya • 

oL: l io j 

Cetacea 















































f 

M-' 

^jj ^-Jl — jLaJI 

— jis ^>ji _ 

^L>tJwvvJ! 

dr* y £j3 ^ • 

. ^^LLvwJl dJLflJlj (£ jJl*Jl 

. J^j^l <uJ^ <oU~ • 

• jS^lj JjJJl • 

Rodentia 

r w 

*Si 


ciliJl ^>\y]\ ^ j~rjj l$J • 

•e^i“^ vlliJl ^ £jjj tS^LJl 

.aJL Ifb jSSfi J JjiJi • 

oL-jj'il 1 

Lagomorpha 

V-JjSfl 


^Li>Jl 

3 j jj>tLo ‘Lalo'^l Lgil Jb\ • 
^ttil ^jja wUil ^jLsA?I ddllg*.»^l 

^ JlUJl JllolJ t ^woL>JJ 
.^jL/?'yi oj-A Lj 

. J^UUl LiUl Ja-ia; • 

oL^Li>eJI 

Chiroptera 



jLftl 

• Ji^» cs^ j*^ 9 ^ ^ • 
<J2 jAJ Lo U ^ScJ O^o ^J-*Jl O^-wvJl j-qSj • 

• J^'^ 

OUI yS >cJl 

Proboscidea 

Jb» 

$ ^i!l 

jj^JJi - A^aJi 
%j_^Ji - 

i 1, ■, ^, ■ «■,! 1 ““ 

0 Lvj)J 1 ^Lv-Jl 

jU- jj l$J cO>Lo Jjdl ^Sjl • 
c_^l 

. ^Ls^'yi wL^j 

^ jjJaia ^^axJl jl^PxJlj ^5 £*-<Jl • 

.U\J\£\jN\ 

Lwo 1 

Primates 
















































(2Lutj-)1) Ljj* fqJjJt 


: ljLuIS^I i 4Ju ljLJuLHI 



DNA JJiP 


4»o>Jl d^ljoLSvJl <_ ) ^3 Jol^Vl *U1*JI djLwolj^ c^wLoJlp! 

yj ±-3 *^£j>-')1 I j 4jI_JjJI 4^-jl JowL>cjJ ^uAJJjJl oljjLioJl 


JJ> 1^0 AJa) jJJ.3 J»*o f-Lj^Jl 4>ol J3^ . 4 aLo>c»<»J| cJjLol^Jl 


4jI jjJl^ 4 _Lv 2J| JjL>-J o Jj>o ^oL-J ^Lp ‘J^J^^Jl 


Ji 


^_Lp jL>eoJ ^3 ^-^oL>eol ^jA (ajj j)laJl OlSt>^-*Jl) Lg-Jo \~o~3 

^U>)/lo c w-v-o1 oU Igo Jj*-J1 Jo J»^co 1 _^*j I ^ l_P J ^ UjI ^^o ^»w.J I 

jLlP^I ^3 oJl>-I Jl~_^ c*L*JaJl <_~SI^Jl ^3 CjI^oLJJJI 

4ilj>^lo t ^J'l^ ^ **■*■! Ij <JU^Jl ^Jl olgoLlJl 

. JJj! ^JJo>Jl JjJaxll 


Jj^Ig.O dliwXS"^ C ^5w>J^SLJl ^j-£>s-oJl ^y2S>eJi]\ CjLjJL j^ lo^l oj_& ^3 

JoJj>o ^3 Lg-Jp .^LoJpNl ^jJJao 0 Jo J->- *Ll*Jl 43 j-^oa CJolj Jjlp JJ>L>-j Jo ^jLwOwJ" ^J^ ^Jo>cjJ I CjLjJj 

^ob^-l ^j-o cj>LgoLJJjl 4^oljjJ Jo j_>JI 4-w<>J>aJI ci^LwoljwiJl cj J-oJpI jJj . *jj>Lo 15JI ^o Jl^jJl^ 4 !«/? 1 I 

43jj^oaJl 4jJiJl oljjJlo Jj->“j-oJl DNA j-Jl ^o2-oJ>Jlo 4_v2>L>Jl 4-w<J»*Jl Jjl^o'Jl ^jp oLolSJl 
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a qj\ j& ap^<>j>c-^ 3 d)^ 5 doj cijLp j^s^a j^Sl «/?’ j~**a .Phylum a*a-wJ! 

131 jil L^Jwo L^® j ca^jLxju i*>-jJjijj^o oLL/? LgJ ^1 ji'yi apj^>j>c^ iSpecies 
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